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ABSTRACT
MOTHERHOOD WAGE PENALTY ACROSS LIFE COURSE AND COHORTS
MAY 2019
MISUN LIM
B.A., UNIVERSITY OF SEOUL
M.A., COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK
M.A., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Michelle Budig

This dissertation explores the connections between changing family structures and
economic inequalities in the United States. While previous research shows that
motherhood lowers women’s earnings, few studies explore how wage penalties for
motherhood change over women’s lives. Moreover, most research examines only the
baby boomer cohort; consequentially, little is known about how millennials experience
this wage penalty and how such burdens of motherhood have changed across cohorts.
This study investigates whether and how the motherhood wage penalty changes both
across women’s life course and cohorts with these questions: (1) Does the motherhood
penalty change over women’s lives? (2) What are the transition patterns to motherhood
among millennials? (3) Does the motherhood wage penalty vary between baby boom and
millennial cohorts? and (4) What factors are associated with these variations in
motherhood wage penalties?
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Using panel data from the 1979 and 1997 cohorts of the National Longitudinal
Survey of Youth, I found that among baby boomers child penalty increases a few years
after their first childbirth and peaks with having teenagers. Baby boom mothers no longer
suffer significant wage penalties during their later years of motherhood. The findings also
show that marriage is associated with a greater likelihood of transitioning to motherhood
among millennials. Higher education correlates with a decreased likelihood of becoming
a mother among white and Latina women, but not among black women. The last set of
findings indicates that millennial mothers receive smaller or no child penalties compared
to baby boom mothers. Married mothers within the baby boom cohort receive the largest
wage penalty while conversely their millennial counterparts enjoy a wage boost.
The intellectual merits of this dissertation are twofold. First, whereas most prior
studies treat the effect of motherhood on earnings as an average effect over time, I
examine how this wage effect varies across women’s life course. Second, although much
has changed in the work and family lives of subsequent cohorts, most studies focus on the
motherhood wage penalty among baby boom women. This study thus has expanded the
scholarship to examine the motherhood wage penalty and the transition to parenthood
among millennials.
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CHAPTER 1
INTRODUCTION: THE WAGE PENALTY FOR MOTHERHOOD ACROSS
LIFE COURSE AND COHORTS
Women’s labor market involvement in the United States has dramatically
increased in recent decades, particularly among mothers with young children (Bianchi
and Spain 1996). Today, 70% of women with children under age 18 are working or
looking for work (US Bureau of Labor Statistics, 2018). At the same time, traditional
male breadwinner models have become less common. This rise in the number of
breadwinning mothers in the United States mirrors women’s wages becoming central to
their family’s economy. For instance in 2011, mothers who were either the sole or
primary source of income for the family comprised 40 percent of all households with
children under the age of 18 (Wang et al. 2013). Since the majority of women in the
United States become mothers and most mothers are employed, any wage penalty
associated with motherhood impacts most women and influences overall gender
inequality in pay (Budig and England 2001).
It is important to note that the wage gap between men and women has decreased
over time while conversely the wage gap between mothers and non-mothers has
increased (Waldfogel 1998). Not surprising from these statistics, motherhood was found
to be the critical factor behind the remaining gender wage gap (England 2005; Waldfogel
1998). In addition, a growing diversity in the American family has meant greater
economic inequality across household types. For example, single mothers experience the
motherhood penalty and then this drawback contributes to the wage gap between
households headed by a single woman on the one hand and those containing a male
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breadwinner on the other (McLanahan and Kelly 1999). On average, motherhood has
been negatively associated with women’s wages, controlling for other factors that
influence these earnings (Gangl and Ziefle 2009; Hill 1979; Korenman and Neumark
1992; Lundberg and Rose 2000; Staff and Mortimer 2012). Thus the motherhood wage
penalty appears to persist across income levels (Budig and Hodges 2010), cognitive skill
and wages (England et al. 2016), different race groups (Glauber 2007; Hill 1979;
Waldfogel 1997), and levels of education (Anderson et al., 2003).
Given the growing centrality of paid employment over a woman’s life course, it
becomes important to examine the long-term impact of motherhood on a woman’s wages.
Previous studies have focused on the average effect of the motherhood wage penalty
among baby boom women only in cross-sectional studies; consequentially we do not
fully understand whether the effect of motherhood is constant across women’s life
courses and whether the younger cohorts of millennial women experience such a wage
penalty for motherhood to the same degree as their baby boom counterparts.
Those studies which have shown that the wage penalty for mothers may change
across a woman’s life course present findings which are inconsistent; therefore it remains
unclear whether the wage penalty of motherhood has temporal effects on women’s wages
with younger children or has cumulative effects on women’s wages across a woman’s life
course. After examining women at peak child-rearing ages, another study found that the
wages of mothers eventually catch up to those of childless women (Kahn et al. 2014).
Other researchers have looked at whether the motherhood wage penalty changes as
children age, comparing the effects of preschoolers to older children (Anderson et al.
2003; Budig et al. 2012); their findings suggest that mothers with infants and toddlers

2

experience the larger wage penalty since young children require more effort in regard to
childcare duties (Anderson et al. 2003). Other studies have investigated how the
motherhood wage penalty changes as mothers age: the wage effect of motherhood is
almost eliminated for women in their 40s and 50s (Kahn et al. 2014).
Except for Loughran and Zissimopoulos (2009) and Kahn et al. (2014), however,
scant research examines how the motherhood wage penalty changes within a woman’s
life course. Cheng (2016) found that analyzing family status as a one-time event may not
reflect the dynamic, long-term nature of family status and its continued consequences on
workers’ wages. Because women’s transition into motherhood is the beginning of a longterm life course experience, it therefore is important to focus on the wage effect of
motherhood with a life-course approach. Looking at the wage impact of motherhood over
a woman’s life-course, I argue that the shape of the motherhood penalty may not be linear
over this lifespan. I thus focus on how the “duration of parenthood” influences the size
and significance of the motherhood wage penalty, after controlling for age and number of
children along with the age of mothers. In addition, I examine the shape of the
motherhood penalty across a woman’s life course and how this shape differs by race and
education attainment.
Previous findings on how motherhood wage penalties change over time tend to be
incomplete with contradictory results. For example, using national longitudinal samples
(i.e., the 1975-1985 National Longitudinal Survey of Young Women and the 1986-1998
National Longitudinal Survey of Youth), Avella and Smock (2003) examined the
relationship between motherhood and wages across early and late baby boomers. Their
findings suggest that the child penalty on women’s wages has not decreased over time.
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More recently, Jee et al.’s (2018) study looked at changes in the motherhood wage
penalty across the three time periods of 1986-95, 1996-2004, and 2006-14 with the U.S.
Panel Study of Income Dynamics (PSID); these researchers by contrast found that the
motherhood wage penalty has decreased for mothers with multiple children, but this
decline becomes statistically insignificant with controls for education and work
experience. Because of the data structure of this panel study used by Jee et al. that
followed 5,000 nationally representative households in 1968 and their branch families
(e.g. offspring, current co-residents), its three time periods have overlaps between the
sample respondents. Moreover, some women who were age 25 and 54 between 2006 and
2014 are millennials, but not all of them. Unlike this study by Jee et al., I focus on the
discontinuity between baby boom and millennial cohorts and how the effect of
motherhood on women’s wages has changed across these two cohorts: the baby boomers
and the millennials.
It is also vital to consider other factors among women—like racial,
socioeconomic, and educational—that may impact how millennials mothers differ from
baby boom mothers in terms of their transitioning patterns to motherhood. In 2017, total
fertility rates in the United States hit an historic low; this trend was driven mainly by
black and Hispanic mothers. Historically, minority mothers show higher total fertility
rates than white mothers; yet recent trends show that racial differences in the total fertility
rate have narrowed over time (Sweeney and Raley 2014). Moreover, non-marital birth
rates have dropped sharply across all racial groups, especially among black and Hispanic
women. Socioeconomic characteristics tend to impact women’s transition to motherhood,
in particular educational attainment, but trends show that college educated women do
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have the lowest fertility rates compared to their educational counterparts (Hazan and
Zoabi 2014). These trends provide strong evidence that how millennial young adults
make fertility decisions based on their marriage and socioeconomic backgrounds differ
from baby boom cohorts.
This dissertation hence explores the aforementioned demographic trends as well
as the relationships between baby boom and millennial cohorts through the lens of
motherhood wage penalties along with the process of millennials’ transitioning to first
time motherhood. This study is therefore guided by the following research questions:
Does the motherhood penalty vary across a woman’s life course? What is the transition
pattern to motherhood among millennials? What is the changing impact of motherhood
on wages among millennials? What is the impact of marriage compared with single
motherhood on wages for these two cohorts of young women? In this dissertation, I use
panel data from the 1979 cohort of the National Longitudinal Survey of Youth (NLSY79)
and the 1997 cohort of the National Longitudinal Survey of Youth (NLSY97) to estimate
the impact of women’s transition to first-time motherhood on women’s wages across the
life course and across the two successive cohorts of baby boomers and millennials.
This dissertation thus has three primary goals. The first is to present the long-term
effect of motherhood wage penalty across a woman’s life course. The second is to fill the
empirical and theoretical gap by examining the relationship between millennial women’s
motherhood and their wages, since there exists relatively scant scholarship on the
motherhood wage penalty among millennial women. To update information on this
penalty in terms of cohort changes, respondents in the NLSY79 and the NLSY97 will be
compared to explore whether these patterns are similar or different in terms of the
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relationship between motherhood and wages. Thirdly, this paper will analyze the
transition patterns into motherhood across different racial groups of millennials.
The overarching, guiding research questions for this dissertation emerge as: How
does the wage effect of motherhood unfold across a woman’s life course and across
cohorts? Does the selection process into motherhood vary among millennial women by
race? Does the motherhood wage penalty differ by cohort as well as by women’s
partnership status, educational attainment, and timing of motherhood across cohorts?
Approaching these questions from a life course perspective focuses this research agenda
on three substantive and testable questions. Data limitations, however, have led me to
examine different questions with different cohorts, given that I do not have enough
observations over time to test the life course pattern of the wage effect of motherhood on
millennials. As a consequence, the first question below looks at baby boom women only
while the second question analyzes solely millennial women. The third question, by
contrast, tests differences by cohort:
1) Does the motherhood penalty change over women’s life course?
2) What are the transition patterns to motherhood among millennials?
3) Does the motherhood wage penalty vary between baby boom and millennial
cohorts? What factors are associated with these variations in the motherhood
wage penalty?
Question 1 requires a fixed-effects model to compare women’s hourly wages
before and after childbirth over time, and then identifies how “years of parenthood”
influences the motherhood wage penalty, after controlling for labor market and family
characteristics. Next Question 2 focuses on the selection argument of motherhood wage
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penalty among millennials. Recent demographic trends show that minority women are
not more likely to become mothers compared to white women and the non-marital birth
rate among minority women has decreased. In terms of their socioeconomic status,
women may decide to have children if and when their careers are going badly or when
their wages are low. In order to understand the selection process into motherhood, I test
whether millennial women with low wages or less education are more likely to be
mothers. Question 3 requires the comparison of attributes—such as partnership status or
education—along with the comparison of cohorts between baby boom and millennial
mothers. I therefore match the survey waves to ensure age comparability.
This project uses the National Longitudinal Survey of Youth’s 1979-2014 waves
(NLSY79) as well as the 1997-2015 waves (NLSY97). The NLSY79 has been the data of
choice for many researchers interested in assessing the wage effects of family status
transitions (e.g., Budig and England 2001; Dougherty 2006; Glauber 2007; Killewald and
Gough 2013). Both data sets are valuable for investigating family formation questions
because of their focus on the experiences of young adults at highest risk for transitions to
cohabitation, marriage and parenthood.
Both the NLSY79 and NLSY97 are large panel databases that contain deidentified respondent IDs and detailed data on marital and parenthood transitions as well
as economic behavior. What is particularly valuable is that the unique personal IDs of
their survey respondents allow them to be tracked longitudinally. The NLSY79 is a
national probability sample of 12,686 individuals aged 14 to 21 in 1979, with
oversampling for blacks and Latinos. Respondents were re-interviewed annually through
1994, and biannually thereafter. The NLSY97—collected between 1997 and 2015—is a
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longitudinal project with a new cohort in 1997. The number of respondents when first
surveyed in 1997 was 8,984, with ages ranging from 12 to 17; the subjects were surveyed
each year through 2011 and then biannually thereafter.
In terms of cohort comparison, I matched the survey years to ensure age
comparability. Because the upper age range for respondents is 35 in both datasets, I was
not able to capture childbearing data for those over age 35, even though childbirths might
be more likely to occur among the highly educated. Moreover, this older group may be
where I would have found a differential effect of non-marital childbearing; as a
consequence, I am likely underestimating the impact of non-marital childbearing on
women’s earnings and employment among both cohorts. Finally, I am looking at all
women to investigate how non-marital childbearing has an impact on their employment.
In terms of earnings, I focus on only employed people who earn wages. Thus, those who
become mothers and leave the labor force without re-entering it during my observation
window are not included in the wage analyses. In addition, I explore how cohort changes
may contribute to non-marital childbearing. For the NLSY79 sample, I exclude the
military sample who were not re-interviewed after 1984. Lastly, those who are full-time
students are not included in the model.
The methods of this study include descriptive analyses, fixed-effect regression
models, and discrete-time event history models. In the first empirical chapter, I examine
the motherhood wage penalty using fixed-effects models to compare a woman’s average
wages in the years prior to and after becoming a mother, netting out unobserved yet timeinvariant individual traits which might potentially correlate with both motherhood and
wages. My focus therefore is on the motherhood wage penalty by the duration of
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parenthood. To investigate this relationship, I estimated the effects of parental duration
on earnings by using all the years available for the NLSY79 cohort. Parenting durations
are between 0 to 37 years in these data. I include dummies for years of parenthood,
similar to those used by Dougherty (2006). I begin by assuming that the natural log of
hourly wages is linearly related to the presence of children, years with children, and
current marital status.
In the second empirical chapter, I focused on the transition to first childbirth
among millennials. I employ discrete time event-history models to examine the variation
in women’s transition to parenthood. My outcome variable in this chapter is a binary
variable, measured by the odds of entering one’s first motherhood. The outcome occurs
when a women becomes a first time mother. To estimate the event history models, data
were transformed into a person-year file with multiple years for each woman. The risk
period started in the month after the first interview and ended when a woman experiences
her first childbirth or when the period covered by the panel has ended. I examined
‘duration’ as the length from the start time of their first childbirth: I therefore calculated
duration from age 16 (start time) to the current age of first childbirth (event time). The
data interval is one year between 1997 and 2011. I also analyzed separate hazard rates of
transition to motherhood to show the differences in rates of entering first motherhood by
levels of education.
In the third empirical chapter, I examine the motherhood wage penalty across
baby boom and millennial cohorts. I utilize fixed-effect models to examine how the effect
of marriage and motherhood on wages has changed across two cohorts. Effects are fixed
for years and persons. That is, the coefficients on independent variables are estimated to
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control for person and year dummies. Person fixed-effects are useful for eliminating any
omitted-variable bias created by the failure to include controls for unmeasured or
unchanging personal characteristics that might have additive effects (Allison 2009).
Fixed-effects models estimate a change in each respondent’s wages from year to year and
then aggregates these within-person changes across all years in the analysis. These
models allow me to compare wage trajectories in the years before childbirth with wage
trajectories in the period after childbirth. Fixed effects estimation acted as a control for
unobserved time-invariant individual-specific characteristics that might influence the
probability of marriage (Hersch and Stratton 2000). However, there are some limitations
to this method. Fixed-effects models are limited if an omitted variable affects the
possibility of getting married and interacts with another variable impacting wages; the
models therefore do not eliminate this type of bias (Budig 2006).
Given that this study also extends sociological theories on gender, family and
inequality, its findings speak to the concerns of policy makers as well as those of a
broader social science audience. Furthermore, these findings will help policy makers
reach better informed decisions based on multiple effects that can narrow the gender
wage gap. Since this gap has been widely studied and publicized, much needed national
energy has focused on what can be done to narrow this chasm. Two contradictory trends,
however, have been uncovered. First, while the gender pay gap has been narrowing, the
parenthood pay gap has been widening; differences in gender roles and the gender
division of labor explain much of this gap (Blau and Kahn 2017). In particular, it is
important to study the pay gap based on parenthood, given that 40 to 50 percent of this
disparity is related to the impact of parental and marital status on workers’ earnings
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(Waldfogel 1998). Yet to date, we know little about the long-term effect of the
parenthood pay gap and how this gap has changed across baby boom and millennial
cohorts. Therefore investing in research which addresses these effects—exploring more
about what may most effectively reduce the gender pay gap—has the potential to reduce
income inequality based on gender and parental status over women’s life course.
Second, this dissertation extends research on the wage penalty for motherhood,
examining how the effect of parenthood changes across the life course and as a selection
process into motherhood among millennials in particular. In addition, the motherhood
wage penalty is related to the sociology of gender, the family, and labor market inequality
while the effect of motherhood on wages reflects earnings inequality between women in
different family contexts. Because mothers earn less—and because most mothers are
working or looking for work—motherhood may contribute to women’s overall earnings
advantages. Therefore, understanding motherhood and how it matters for wages is
essential for such sociological concerns as: how gender is reproduced in everyday
practices (West and Zimmerman 1987); how gender matters in the household division of
labor (Coltrane 2000; South and Spitze 1994); who experiences a penalty from
parenthood (Budig and England 2001); and how partnership formation and fluctuate
dramatically within contexts varying by social, cultural, political and economic
developments (Perelli-Harris and Lyons-Amos 2016). This study thus has broad
implications for the analysis of the relationship between family structure and the structure
of inequality: the motherhood wage penalty suggests a process by which gender
dynamics within families contribute to gender inequality overall. Moreover, since the
motherhood wage penalty may vary over years of parenthood, a life course approach is
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clearly crucial to the addressing of such inequalities. As a consequence, this study
compared to previous investigations reconsiders and reframes these diverse and complex
issues by examining the wage effects of motherhood in the United States over the life
course of women.
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CHAPTER 2
THE EFFECT OF PARENTAL DURATION ON MOTHER’S WAGES
Introduction
Since the 1960s, women’s labor force participation has increased, particularly
among white and college-educated mothers of young children (Bianchi and Spain 1996).
In the past, white married mothers typically exit or reduce their labor force participation
during their child-rearing years, but currently they often maintain continuous
employment (Cohn et al. 2014). African-American women, by contrast, have always
maintained steady employment during marriage and childrearing (Damaske 2011). In
2016, about three quarters of all women (70.5%) with children under the age of 18,
regardless of race, were working or looking for work, according to the U.S. Bureau of
Labor Statistics. In addition, the share of breadwinning mothers has increased in the
United States. In 2011, mothers who were either the sole or primary source of income for
the family comprised 40 percent of all households with children under the age of 18,
according to the Pew Research Center. With women’s wages becoming central to family
economies, the traditional male breadwinner model thus has become less common.
Even as mothers are more likely to maintain continuous employment, women’s
wages are still disadvantaged by their motherhood status. Empirical evidence from
previous research consistently shows that mothers earn lower wages than do their
counterparts without children, even when controlling for other factors that influence
wages such as human capital and labor supply factors (Anderson et al. 2003; Avella and
Smock 2003; Budig and England, 2001; Gangl and Ziefle 2009; Glauber 2007;
Korenman and Neumark 1992; Lundberg and Rose 2000; Waldfogel 1997). Since the
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majority of women in the United States become mothers—and most mothers are
employed—any wage penalty associated with motherhood impacts most women and
influences overall gender inequality in pay (Budig and England 2001). While the wage
gap between men and women has decreased, this discrepancy between mothers and
childless women has gone in the opposition direction and increased over time (Waldfogel
1998). In fact, motherhood is the critical factor behind the remaining gender wage gap
(England 2005; Waldfogel 1998): the motherhood wage penalty persists across income
levels (Budig and Hodges 2010), cognitive skill and wages (England et al. 2016), marital
status (Budig and England 2001; Glauber 2007), race groups (Glauber 2007; Hill 1979;
Waldfogel 1997), and levels of education (Anderson et al., 2003).
We do not fully understand, however, whether the effect of motherhood is
constant over time or if the wage penalty waxes and wanes over a woman’s career. With
few exceptions (Anderson et al. 2003; Kahn et al. 2014; Oesch et al. 2017), most of the
previous studies estimated the average effect of motherhood on wages over time, even
when longitudinal data were used. Such studies examined whether motherhood penalties
may change over time by analyzing the data in terms of two factors: (1) variation in the
motherhood wage penalty by the age of the child(ren) (Anderson et al. 2003; Dougherty
2005) and (2) variation in the motherhood wage penalty by the age of the mothers (Kahn
et al. 2014; Oesch et al. 2017). For example, Anderson et al. (2003) examined how the
motherhood wage penalty varies by age of children, assuming that younger children
require more care work from mothers. They found that mothers pay a greater wage
penalty for having young children while the motherhood wage penalty decreases as the
children gets older. These findings suggest that mothers of younger children do more
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intensive childcare and experience larger penalties than those with older children who
tend to require less effort.
In contrast, Dougherty (2005) found that married women with a child aged
between 6 and 16 experience a larger wage penalty than do married women with a child
aged younger than 6 in the household. This work effort hypothesis assumes that mothers
with preschoolers might experience larger wage penalties early on due to their intensive
childcare responsibilities and lowered productivity at their work places. However, if
mothers tend to experience a larger wage penalty as their children get older, this trend
would not be consistent with the work effort thesis.
The second explanation for motherhood wage penalty fluctuation derives from
Kahn et al’s (2014) research. These scholars focused on how the motherhood wage
penalty varies by the age of mothers. Kahn et al’s (2014) research has found that the
motherhood penalty is strongest for women in their 30s and 40s who have multiple
children and decreases across their lifetime. Significant questions remain, nonetheless.
First, it is not explained how the wage penalty for motherhood shifts during these childrearing years: does this penalty have a strong impact in the early years of motherhood or
does its effect grow over time? To answer this question, my analysis takes into account
years of motherhood duration, thereby allowing for an estimate, year by year, of the
impact of motherhood on women’s earnings. One important limitation of Kahn et al’s
(2014) study is that it does not address the variation within the age decade of mothers
(e.g. mothers in their 20s, 30s, 40s, and 50s), especially during early childrearing years.
They examine the wage penalty for motherhood by women’s age from their 20s to their
50s by creating age and parity interactions. Focusing on years of motherhood rather than
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on the interaction between children ever born and the age decade of mothers may help us
to understand how the “child penalty” changes over time.
The second question is: does the wage effect of motherhood take place in the first
year after onset of motherhood, or does it grow average over the childrearing years? If the
motherhood wage penalty is impacted by mothers’ decreased work effort, those with
infants and toddlers may tend to experience the largest wage penalty because young
children require more effort in childcare compared to their older counterparts. These
findings, however, have been challenged. Anderson et al. (2003) found a larger
motherhood wage penalty in the early childrearing years, while Dougherty (2005) and
Khan et al (2014) uncovered a larger child penalty in the later childrearing years. Both
Anderson et al. (2003) and Khan et al (2014) used samples of the NLS-YW cohort and of
women. These women were born between 1944 and 1954 and therefore were in the 14
through 24-year-old age range in 1968. Since most women became mothers in their 20s
in the NLS-YW sample, the larger child penalty among women in their 30s and 40s
challenges the work effort hypothesis.
Lastly, the third issue is whether the life course pattern of the motherhood wage
penalty varies by such factors as race, education, marital status, and number of children.
Since past studies show these variables partially account for the motherhood penalty, I
examine the shape of this penalty over time for these factors. In the motherhood penalty
literature, this penalty tended to vary by marital status (Budig and England 2001; Glauber
2007), race (Budig and England 2001; Glauber 2007), number of children (Budig and
England 2001; Glauber 2007; Kahn et al., 2014), and education (Anderson et al., 2003).
This current study builds upon and extends this literature by examining how the shape of
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the motherhood penalty over the life course varies across married and unmarried women,
women of different racial/ethnic groups, women with different number of children, and
women with different educational attainment levels.

The Long Term Wage Effects of Motherhood
Studies show that the motherhood wage penalty tends to change over time, as
mothers and children age. For example, one study shows that after the peak child-rearing
ages, the wages of mothers eventually catch up to those of childless women (Kahn et al.
2014). Some researchers have examined whether the motherhood wage penalty shifts as
children age, comparing the effects of preschool-aged children with those of older
children (Anderson et al. 2003; Budig et al. 2012). Mothers with infants and toddlers
experience the larger wage penalty, since young children require more effort in response
to childcare duties (Anderson et al. 2003). Having children appears to increase mothers’
housework hours, in particular for mothers with preschool children. When preschoolers
are present, mothers tend to spend more time on housework compared to childless
women and mothers of older children (Bianchi et al., 2000). Other studies explain how
the motherhood wage penalty changes as mothers age: the wage effect of motherhood
tends to be almost eliminated when women reach their 40s and 50s (Kahn et al., 2014).
It is important to consider just how women’s work experience and accumulation
of human capital can be constrained by parenthood. Cheng (2016) claims that analyzing
family status as a one-time event may not reflect its dynamic, long-term nature nor its
long-term consequences on workers’ wages. He found that women’s transition into
motherhood may be only the beginning of a long-term life course experience. Therefore,
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it is important to examine the wage effect of motherhood within the context of a lifecourse approach. By looking at the wage effect of motherhood over a woman’s lifecourse, I argue that the patterns of motherhood penalty may not be linear.
Mothers may tend to lose wages most when they are new mothers facing
significant care demands of a young child and having no mothering experience as yet to
help them manage these demands. On the other hand, it is possible that the motherhood
wage penalty is a cumulative disadvantage. In this sense, the motherhood penalty will
grow over time, as mothers encounter the mommy track or employer discrimination that
increasingly lowers their wage trajectories relative to those of childless women. Thus I
created two competing hypotheses:
Hypothesis 1: The motherhood wage penalty is strongest during the early
parenting years and this penalty decreases across a women’s lifetime.
Hypothesis 2: The motherhood penalty increases the longer women are mothers,
as they encounter the mommy track or employer discrimination that increasingly
lowers their wage trajectories relative to those of childless women.

Motherhood and Reduced Work Experience
According to human capital theory, mothers earn less because they have less work
experience due to care-related work interruptions (Becker 1993). Gangl and Ziefle (2009)
suggest that most of this child penalty can be explained by care-related work
interruptions and mobility into more mother-friendly employment in the US and UK, but
not in Germany (Gangl and Ziefle 2009). Anderson et al. (2013) show that women
experience the largest motherhood wage penalty when they first return to work after
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taking childcare breaks. However, not all employment breaks tend to decrease wages.
Staff and Mortimer (2012) point out that work interruptions and breaks that are not
associated with human capital acquisition (e.g., no work nor schooling) generate the
motherhood wage penalty due to processes of human capital depreciation. Mothers might
experience a wage penalty as a consequence of job changes, because they are more likely
to shift to family-friendly occupations and industries (Desai and Waite 1991). Moreover,
mothers who are younger tend to make less wage-enhancing job changes than do
childless women and such changes are less likely to increase mothers’ wages (Looze
2014).
If any period of nonmarket activity causes wage losses, mothers who are
continuously employed may experience a smaller wage penalty relative to their childless
continuously-employed counterparts. It is important to note that mothers who are
continuously employed should receive a smaller or no penalty if experience is the main
driving factor. Therefore this study assesses whether mothers pay a child penalty even
when they work full-time and are not involved with any work interruptions, while
controlling for their total job changes in this model.
Hypothesis 3: Mothers who are continuously employed and work full-time should
receive a significantly smaller child penalty over time, relative to mothers with
employment interruptions or who work part-time.

Implications for Heterogeneity in the Motherhood Penalty
Levels of Education
In terms of changing mother’s wage trajectories, there are likely to be substantial
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differences related to socioeconomic status, particularly by education level. For example,
higher paid and educated women have a smaller child penalty (Anderson et al. 2002;
Amuedo-Dorantes and Kimmel 2005; Buchmann and McDaniel 2016). Many studies
focus on how college-educated mothers’ employment patterns differ from their lesseducated counterparts because mothers with higher education are less likely to interrupt
employment for childbearing and rearing (Anderson et al., 2003). Although extensive
literature has studied how maternal employment patterns vary by education level (Hynes
and Clarkberg 2005) or by race or class (Damaske 2011), there has been less attention
given to the wage trajectories of mothers across different levels of education.
There is a large body of sociological research demonstrating that education is
associated with women’s employment (England, Garcia-Beaulieu, and Ross, 2004;
England, Gornick, and Shafer, 2012). Since education increases wage potential (Mincer,
1958), this factor is crucial to understand women’s labor market behavior (Damaske
2011; Glass 1988; Glass & Riley 1998). Highly educated women’s strong attachment to
the labor market can be explained by human capital and the logic of opportunity costs
(Steiber, Berghammer, and Haas 2016). They are also more likely to have access to
employer-provided paid family leave (Glass 1990). Because highly educated women are
more likely to have such greater earning potential and benefits, opportunity costs in turn
are relatively high for them upon exiting the labor market even when they take off a short
amount of time (England et al. 2016). England et al. (2016) examined the interaction of
work experience, educational attainment, and motherhood. Their findings show higher
penalties for any labor market absence (reduced experience) among highly educated
women. Despite this being an interaction effect, highly educated women are less likely to
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take labor market absences in the first place. It is important to note that among black
women, there appears to be no significant difference in experiencing motherhood
penalties by skill or wage level.
Hypothesis 4: College-educated mothers tend to experience lower penalties
because they are less likely to interrupt employment for childbearing leave, are
more likely to have paid leave, and are more likely to be able to afford high
quality child care than are non-college educated women.

Marital Status
Marital status and motherhood tend to intersect to shape the motherhood wage
penalty. Studies have found a marriage premium for childless women (Budig and
England 2001; Killewald and Gough 2013). Marriage, however, may increase the child
penalty among mothers (Budig and England 2001; Glauber 2007). According to Budig
and England (2001), there are two competing expectations of how marriage and
motherhood may intersect to shape wages. First, married women— in accommodating
their preferences for family-friendly jobs—may have higher child penalties due to their
access to a financial cushion from their husband’s earnings and employment benefits.
This is particularly true for women married to white and college-educated men who
typically have the highest-paying jobs and most optimal benefits. Mothers in these
resource-rich marriages may be able to absorb lower pay and thus accept jobs with
amenities compatible with their family responsibilities. They also may need to work
reduced hours if their husbands work extremely long hours (Boeckmann 2014), and this
part-time work contributes to the motherhood penalty (Budig & England 2001). Second,
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married women may incur lower child penalties if those who are mothers receive child
rearing and household support from their spouses, relative to unmarried women who tend
to lack this support (Damaske 2011). Spousal care contributions may facilitate married
women’s employment and reduce the impact of motherhood on pay. Because findings
suggest that married mothers experience the largest child penalties, however, the first
explanation seems more plausible (Budig and England 2001).
Hypothesis 5: Married mothers experience a larger wage penalty from
motherhood because their marriages demand a greater traditional gender division
of household labor (compared to married childless women), and as a result may
reduce women’s productivity.
On the other hand, it is possible that married women perform a more gendered
division of labor within their households compared to single women (Bianchi et al., 2000;
Gupta 1999). If married mothers tend to experience wage penalties because of a
traditional division of household labor, it is possible that non-breadwinning mothers
experience a larger wage penalty compared to breadwinning mothers. For example,
Budig and Lim (2016) found that married women in male-breadwinner households
experience the highest wage penalty compared to women in female breadwinner and
dual-earner households. These previous studies provide strong evidence that there are
moderating effects of marriage on the motherhood wage penalty.
Hypothesis 6: Married mothers (versus childless women) experience a smaller
wage penalty from motherhood in that marriage offers childrearing support from
spouses.
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Number of Children
Many researchers also separated mothers by number of children and compared
each group (Budig and England 2001; Glauber 2007; Kahn et al. 2014). Having more
than one child tends to be critical because mothers with one child experience the smallest
or no child penalty compared to mothers with multiple children (Budig and England
2001). Kahn et al (2014) focused on how motherhood wage penalty changes by age
decade of mothers (20s, 30s, 40s, and 50s). Kahn et al (2014)’s study also separated
mothers by number of children (1 child, 2 children, and 3 children and more) and
compared each group. These findings suggest that mothers with two children experience
no child penalty in their 20s, but they receive a motherhood wage penalty in their 30s.
This trend becomes clearer among mothers with three and more children: they experience
the largest penalty in their 40s. In sum, the number of children definitely matters, but the
motherhood wage penalty nonetheless persists and increases until mothers are in their
50s.
Hypothesis 7: The wage penalty for motherhood is larger for women with
multiple children than for women with one child over the life course.

Race
Prior studies on the motherhood wage penalty have examined whether the factor
of race affects the size of the motherhood penalty and/or the features associated with this
status (Budig and England 2001; Glauber 2007; Neumark and Korenman 1994;
Waldfogel 1997). Consistent findings suggest that the motherhood wage penalty tends to
be greater among white than black women because the former’s career development and
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labor force participation is more constrained by marriage and childcare compared to the
latter group (Budig 2003; Corcoran 1999). Nonetheless, racial differences with regard to
the motherhood penalty tend to become more pronounced when controlling for number of
children and women’s marital status. According to Budig and England (2001), black
mothers with three or more children pay a smaller child penalty than their white
counterparts. In particular, Glauber (2007) shows that married black mothers with more
than two children receive a child penalty.
Previous research argues that racial differences in the motherhood wage penalty
can be explained by marriage rates and division of household labor. Married mothers pay
a larger child penalty (Budig and England 2001), but marriage is less common among
black compared to white mothers (Lundquist 2004). These findings suggest that the effect
of marriage on mothers’ wages may vary by race. Glauber (2007) showed that only those
married black mothers who have two or more children pay a wage penalty, while all
married white mothers experience a child penalty regardless of their number of children.
In terms of explaining racial variation in terms of housework, studies suggest that black
husbands spend more time in household labor than do their white counterparts (Kamo
and Cohen 1998; Landry 2000; John and Shelton 1997). Yet it remains unclear whether
the association between race and the motherhood wage penalty persists across women’s
life courses. In this study, I investigate mothers’ life course wage effect patterns by race.
Hypothesis 8: The wage penalty for motherhood is larger among white than black
women over their life course.

Data and Methods
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Data
This study uses the 1979-2012 waves of the National Longitudinal Survey of
Youth (NLSY79). The NLSY79 is a large panel study which includes detailed data on
marriage and parenthood transitions as well as economic behavior. More specifically, this
study is a national probability sample of 12,686 individuals aged 14-21 in 1979, with
oversampling for Blacks and Latinos. Respondents were re-interviewed annually up to
and including 1994, and biannually thereafter. The NLSY79 has been the data of choice
for many researchers interested in assessing the wage effects of family status transitions
(Budig and England 2001; Dougherty 2006; Glauber 2007; Killewald and Gough 2013).
This survey is valuable for investigating family formation questions in particular because
of its focus on the experiences of young adults who are at the highest risk for transitions
to cohabitation, marriage, and parenthood.
Variables
Wage. The dependent variable is the natural logarithm of hourly wage in a
respondent’s current job. Using the Bureau of Labor Statistics Consumer Price Index, I
adjust all wages to 2012 dollars. My focus on wage rates is consistent with the existing
literature on both the male marriage premium and the motherhood penalty (Budig &
England, 2001; Chun and Lee, 2001; Dougherty, 2006; Glauber, 2007; Loh, 1996;
Waldfogel, 1997). I top and bottom code wages to the 99th and 1st percentile of the
weighted wage distribution.
Years of motherhood. In order to examine the shape of the motherhood wage
penalty over time, I construct a set of dummy variables that counts the number of years of
motherhood. These dummy indicators estimate the effect of each year since the birth of
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their first child wherein each mother is equal to one if the individual ever has had a
childbirth and to zero otherwise. Those with zero years of parenthood (i.e., childless)
serve as the reference category. Women in the sample were between the ages of 11 years
old to 52 years old at the birth of their first child. In this investigation, motherhood
duration is counted up to 20 years because adult children are less likely to live with their
parents or be in need of care or resources that impact mothers’ wages. I also created year
dummies for this study that mark backwards from the time of the first childbirth to
examine whether the wage differences between mothers and mothers have started before
the time of childbirth. Using the year information of “date of birth of first child” variable,
I created five variables that indicate different time points since the first childbirth: 5
years, 4 years, 3 years, 2 years, and 1 year before the first childbirth. It is possible that the
motherhood and wages are negatively associated some time before the first childbirth in
order for wages to continue to decrease as the time of childbirth approaches, and possibly
for them to continue to decrease for some time afterwards.
Number of Children. In addition, the number of children is also controlled for in
this study by using the total number or presence of any children in the home that are
reported by the interview data of each year. This number of children is coded as: one
child, two children, and three or more children.
Parenthood status. I created a dummy variable for mothers (coded as 1) and
childless women (coded as 0).
Marital status. I created a four-category variable for respondents’ marital status:
1) never-married and not living with a partner (the reference category), 2) currently
married, 3) unmarried cohabiters, and 4) divorced (includes separated and the small
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number of widow/ers).
Human capital and labor supply. Human capital and labor supply measures
include education, experience, seniority, work hours, nonstandard shifts, and job changes.
Education is measured categorically: 1) less than high school (reference category),
2) high school graduate, 3) some college, 4) bachelor’s degree, and 5) post-graduate
study. College education is also coded as a dummy variable for women who hold a
Bachelor of Arts degree or more (coded as 1) or are non-college graduates (coded as 0).
Time-varying work experience is measured by two variables: 1) individual’s
tenure with current employer and 2) the total number of hours worked in the previous
year. Job seniority (experience with current employer) is based on an individual’s tenure
with current employer while total work experience is measured in years and created by
the total number of hours worked in the previous year. Hours of work are measured as
full-time (work more than 35 hours per week) or part-time. Work hours pertain to the
current or most recent job or given employment in the past year, and correspond to this
income period. I also include an indicator of whether work hours are during nonstandard
shift periods since these shifts are often paid at higher rates. To control for the effect of
changing jobs on wages, the number of respondents’ employer changes is examined as
well.
Demographic controls. I examined age, region, and urban status because being
older, living in the Northeast, and residing in urban areas are all associated with higher
wages. United States region variables include dummy variables for south, northeast, north
central, and west (west is a reference category). Urban status indicates residence in an
urban setting versus a suburban area with a total population of 50,000 or more.
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Analytic Strategy
I first present the descriptive statistics for the National Longitudinal Survey of
Youth from 1979 to 2012. Throughout a multivariate analysis, I use the full longitudinal
data of women who were interviewed at least twice between 1979 and 2012. In particular,
I examine the motherhood wage penalty by using fixed-effects models to compare a
woman’s average wages in the years prior to and after becoming a mother and thereby
netting out unobserved but time-invariant individuals traits that potentially correlate with
both motherhood and wages.

Methods
All models were run in two steps. First, a baseline model was used to see what the
total effect of each year of motherhood on wages including demographic and family
controls. The baseline model examines what the shape of that effect is before we
introduce human capital and labor supply variables. The second model adds human
capital/labor supply variables to assess how much of the motherhood wage penalty can be
explained by education and work experience. Lastly, both models were investigated in
terms of differences by marital status, race/ethnicity, level of education, and number of
children. I tested my hypotheses with the baseline model—the one without controls for
human capital and labor supply—to determine whether the motherhood wage penalty
varies over time. I then examined what the moderating effects of including human capital
and other factors were on this pattern established with the baseline model.

Findings
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Descriptive Results
Table 1 presents the weighted means and standard deviations of NLSY79 data by
race and motherhood. Looking at family structure and demographics first, mothers tend
to be older than childless women for both white and black groups. White mothers are the
oldest average age (37.1 years) compared to black mothers (36.5 years). White childless
women had the youngest average mean age (28.7 years). Age at first birth reflects the
mean age when a mother has her first child. The mean age at first birth is 24.3 years
among white mothers and 22.3 years among black. The difference in mean age at first
birth among these groups was 2 years in 2012. Black mothers have relatively longer years
of parenthood (14.1 years) than do their white counterparts (12.8 years). Among white
women, childless women (78.6%) are more likely to live in an urban area. In contrast,
most black women live in an urban area regardless of their motherhood status.
Looking at white women first, most mothers are married. 78.6 percent of white
mothers are married compared to about half this amount (43.9 percent) of white childless
women. Only 2.2 percent of white mothers never married. White childless women are
more likely to be cohabiting (7.7%) than to be mothers (4.4%). Divorce is more common
among mothers (14.8%) than those who are childless (8.8%). Turning to black women,
44 percent of black mothers are married compared to about half this amount (21.6
percent) of childless black women. Among black women, marriage rates are lower among
mothers (44%) and among the childless (21.6%) when compared with their white
counterparts. In addition, black mothers are more likely to be never-married (25%) or
divorced (25.1%) compared to white mothers.
Human capital and labor supply variables include years of education, highest
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degree obtained, total work experience, and job seniority. Regarding human capital, both
white and black mothers—relative to childless women—show lower educational
attainment but consistently greater job experience and seniority. Childless women are
more likely to have college education. Job turnover is slightly higher among childless
women in both race groups. Moreover, mothers tend to work fewer hours than do
childless women, but this difference is not statistically significant among black women.
Finally, mothers and childless women differ insignificantly in terms of their working
irregular shifts.

Regression Results
My first hypothesis considers whether the motherhood wage penalty is strongest
during the early parenting years and whether this penalty declines across a woman’s life
course. Hypothesis 1 posits that preschool-aged children are associated with a higher
wage penalty for mothers because they are more likely to spend extensive time and
energy in taking care of their preschoolers. Therefore, early childrearing years may lead
to greater wage loss and in turn mothers experience higher motherhood penalties during
this period.
Results from fixed-effects models predicting the wages of employed women are
presented in Table 2. The fixed-effects models are nested, with the first model including
family and demographic controls and the second model adding human capital and labor
supply variables. Figure 1 shows the effect of parental duration on the hourly wages
among white women. The results come from baseline models that include family and
demographic characteristics (the blue line); human capital and labor supply variables are
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added to the baseline model (the red line). Whereas the first model suggests a larger and
continuously significant motherhood wage penalty across parental duration years, this
effect becomes statistically insignificant after 17 years of parenting. The effects of
motherhood on wages are much smaller initially (in years 1 and 2), increasing in years 3
and 4, and then rising again in years 5 and 6. Then they follow no consistent pattern until
year 17, when they become non-significant, suggesting that moms of older children catch
up to childless women as children age out of the house, findings consistent with those of
previous literature (Kahn et al. 2014). These results, however, contradict Hypothesis 1
while offering modest support for Hypothesis 2—the cumulative disadvantage
argument—that contends that motherhood wage penalties increase as mothers journey
along the mommy track, at least during years 1-5 of motherhood.
These patterns are evident in Figure 1 where I have plotted the effects of
motherhood on the log of hourly wages from these regressions: there is a parallel rise in
the wage penalty as the year of parenthood increases. The motherhood wage penalty
peaks about 13 years after the first childbirth along with controlling human capital and
labor supply differences. The wage penalty continues to rise for a few years after the
childbirth, reaches maximum of about 11.5 percent (human capital model) or 16.5%
(baseline model), and then levels off. After 17 years of motherhood, I find— with the use
of my human capital and labor supply models—no significant effect of motherhood on
hourly wages, consistent with the findings of Khan et al. (2014) from their NLSY-W
sample. These researchers found that the motherhood wage penalty for women’s 30s and
40s is greater than that of women in their 20s, suggesting that the latter group experiences
the smallest wage penalty compared to their older counterparts. By the time women reach
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their 50s, the effect of motherhood on wages becomes statistically insignificant. Although
I focus on the years of parenting rather than the age of mothers, most women in my
sample became mothers in their early or mid 20s. Therefore, as mentioned earlier, my
results are in line with Khan et al.’s (2014) findings: as the years of motherhood increase,
the wage penalty for motherhood increases as well. Later in life after 17 years of
parenting, however, there is no statistically significant motherhood wage gap.
The results for college education in Table 3 show that the wage penalty for
motherhood is larger for non-college educated women, thereby confirming the findings of
Anderson et al. (2002) and Buchmann and McDaniel (2016). In my baseline model,
college-educated mothers experience small and nonsignificant penalties over time. This
pattern is consistent once I controlled for human capital differences. In contrast, I see
large and significant penalties for women without college education in the baseline
model. Non-college educated mothers tend to receive smaller wage penalties in their
early childrearing years and the size of wage penalties increases during parental duration.
After year 17, nonetheless, non-college educated mothers no longer suffer a significant
wage penalty. When I add human capital and labor supply controls into the model, the
main effects attenuate and lose significance after 8 years of parenting and there is no
longer a significant wage penalty afterwards.
This patterns are evident in Figure 2 and Figure 3 in which are plotted the
distributed effects of motherhood on hourly wages by college education. I found a
significant effect of motherhood on hourly wages among non-college educated mothers,
but not among mothers holding bachelor’s or graduate degrees. For non-college educated
mothers, the negative effects of motherhood on hourly wages decline substantially after
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17 years in the baseline model and after 8 years in the human capital/labor supply model.
Non-college mothers’ patterns are consistent with the baseline and human captital/labor
supply model, as shown in Table 2 and Figure 1. The trajectory of the college-educated
mothers’ wage penalty over the life course, however, does not remain statistically
significant. Hence, my findings support Hypotheis 4. College-educated mothers
experience lower penalties because they are less likely to interrupt employment for
childbearing leave, are more likely to have paid leave, and are more likely to be able to
afford high quality child care than are non-college educated women.
Results from fixed-effects models by marital status are shown in Figure 4 and
Table 4. Again, the fixed-effects models are nested. The first and second column include
married women only. The first column shows baseline model results while the second
column includes controls for human capital and labor supply variables. The wage
penalties among married women are significantly larger than for those cohabiting, never
married, or divorced. For married mothers, a wage penalty during the first and second
year is insignificant. By contrast, married mothers experience a 7% wage penalty in the
third year of parenting and this peaks in the thirteenth year, suggesting a 12% penalty in
the baseline model and a 10% penalty in the human capital and labor supply model. In
the baseline model, the wage penalty for married mothers remains statistically significant
by year 16 and becomes nonsignificant afterwards. In the human capital model, married
mothers no longer suffer a significant wage penalty by the time they experience 13 years
of parenting.
Turning to cohabiting mothers, the negative effect of motherhood on hourly
wages is significant only in the first and fifth year. Interestingly, there is a positive effect

33

of motherhood on wages after 15 years of mothering among cohabiting women. In
contrast, never married mothers experience a significant wage penalty from year 12 in the
baseline model and from year 14 in the human capital labor supply model. The patterns
among never married mothers differ from those of married and cohabiting mothers,
possibly because the impact of having children on wages becomes significant after 11
years of parenting but then continues until 20 years of parenting. Among divorced
mothers, I do not find a significant impact of motherhood on women’s hourly wages.
Columns 5 and 6 of Table 4 present estimates of the motherhood wage penalty by
using the years of motherhood variable among never-married women. Noticeably, the
hourly wage does increase before the first childbirth and the effect is evident five years
before the first childbirth. The distributed impact of motherhood on wages is mostly
nonsignificant among never-married mothers until year 12 when the motherhood wage
penalty is 26 percent. The penalty continues for a few years after year 12 and is still
significant by year 20. Moreover, the size of the effect is much greater than that for
married or cohabiting mothers in their later parenting years. Results from Table 4 thus
support Hypothesis 5: Married mothers experience a larger wage penalty from
motherhood because their marriages demand a greater traditional gender division of
household labor (compared to married childless women), and as a result may reduce
women’s productivity, and reject Hypothesis 6: Married mothers (versus childless
women) experience a smaller wage penalty from motherhood in that marriage offers
childrearing support from spouses.
Lastly, the results from the distributed motherhood effects model for divorced
women are shown in Columns 7 and 8 of Table 4. Both models suggest a nonsignificant
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effect of motherhood on wages among divorced women. In sum, I found the highest and
most statistically significant child penalty for married mothers. This finding supports the
results of previous studies that have examined the average motherhood wage penalty by
using NLSY79 and a fixed-effects model (Budig and England, 2001). Thus the effect
found here is more complexly drawn in terms of marital status: divorced mothers do not
have similarly high child penalties compared to married mothers. I found a nonsignificant effect of motherhood on divorced women whereas Budig and England (2001)
found more similar penalty to married women. One possible reason is that I have more
extended years of observation post-divorce while Budig and England (2001)’s study used
data only through the early 1990s.
Next I consider whether number of children increases the size of the distributed
effect of motherhood on hourly wages. Table 5 presents the coeffiients of the distributed
parental status dummy variables that were estimated with fixed effects regressions by
number of children. Columns 1 and 2 of Table 5 present estimates of the child penalty for
the first child only, relative to childless women. The results form the baseline model
show that the distributed child penalty is between 3% and 10% for one child and between
2 % and 7% adding human capital and labor supply variables. However, the distrubuted
effects are mostly nonsignificant when I control for the human captital variables.
Column 3 and 4 of Table 5 show the distributed child effect on wages for
childless and mothers with two children relative to childless women. As expected on the
basis of results from prior studies, having more children is negatively associated with
women’s wages (Budig and England 2010; Kahn et al. 2014). Whereas the baseline
model suggests a child penalty whereby having two children reduces women’s wages by
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7% to 13%, this effect drops to only 4% to 6% once I control for human capital and labor
supply variables.
Findings from Columns 5 and 6 of Table 5 suggest a strongly significant and very
large child penalty among mothers with three or more children. Having three or more
children reduces women’s hourly wages by 13% and 26% and this effect continues for 20
more years of parenting. When I add human capital and labor supply controls into the
baseline model, the main effect still retains its significance, unlike for previous models
with one or two children. The negative and significant effect of motherhood on wages
for women who have only one or two children thus becomes mostly nonsignificant after
controlling for human capital differences. However, the main effect continues by thirteen
years of parenting for women with three or more children, although the main effect drops
by 7% and 15% once I control for human capital controls. In sum, in both baseline and
human capital models, mothers with three or more children experience a significantly
larger penalty than do mothers with one or two children. Hence, my findings support
Hypothesis 7: The wage penalty for motherhood is larger for women with multiple
children than for women with one child over the life course.
Table 6 presents results from fixed-effects models among black women. As prior
studies suggest, the wage penalties for black mothers are small or statistically
insignificant (Budig and England 2001). However, black mothers with three or more
children (Budig and England 2001) or married black mothers with more than two
children (Glauber 2007) experience a child penalty. Findings in Table 6 suggest that
children are negatively associated with women’s wages after the first childbirth. Before
childbirth, black women’s wages are positive and significant during the time period 2 and

36

4 years in advance of their first childbirth. From the first year of parenting, however, this
association suffers a decline that ultimately flips it to a negative effect. The penalties for
black mothers, however, are nonsignificant in both the baseline and human capital
models. Results from models thus support Hypothesis 8: The wage penalty for
motherhood is larger among white than black women over their life course.

Discussion and Conclusion
Building on the existing literature of the motherhood wage penalty, I have looked
at the long-term association between motherhood and hourly wages in order to examine
whether child penalties ease or accumulate over the life course of women. Do the wages
of mothers eventually catch up to those of childless women, or do mothers fall further
behind as their years of motherhood increase? I used fixed-effects methods with wage
penalty data from the NLSY79 to model the distributed effects of motherhood on
women’s wages as their years of motherhood increase over time. I also examined the
motherhood wage penalty as a distributed fixed effect that tends to originate some years
before the time of first childbirth. My findings appear to be compatible with many of
those of prior studies, although they reveal much greater complexity in the patterns by
both years of mothering and such factors as college education, marital status, number of
children, and race.
These results also are consistent with the findings of Kahn et al. (2014) in their
1968-2003 National Longitudinal Survey of Young Women and of Dougherty (2005) in
his 1979-1994 National Longitudinal Survey of Youth. Khan et al. (2014) found that the
child penalty is relatively low in the 20s for mothers and peaks in the 30s for those with
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two children and in the 40s for those with three or more children. But by focusing on
these patterns by mothers’ age decades and parity interactions, Khan et al. missed the
variations during parental years that I reveal. My results are also consistent with the child
penalty estimated by Dougherty (2005): his research showed a larger motherhood wage
penalty among mothers with child ages between 6 and 16 years than under 6 years old.
The major focus in Dougherty’s study was on the distributed effects of marriage and
partnership on earnings. His results demonstrate an increasing wage premium for women
as the year of marriage approaches, but this premium tends to decline after a few years of
marriage. My study, by contrast, characterizes the motherhood wage penalty as a
distributed fixed effect and suggests that women’s wages do increase with this effect
evident at least five years before their first childbirth. The child penalty continues to rise
for a few years after the first childbirth, reaching a maximum of about 9 percent or 13
percent and then levels off.
College-educated women have lower and statistically nonsignificant penalties
relative to mothers without college education. This finding is consistent with those of past
studies (e.g., Anderson et al. 2002; Buchmann and McDaniel 2016). Married mothers
have significant and large child penalties compared to cohabiting, never married, and
divorced mothers. Noticebly, never-married mothers have child penalties in their later
child rearing years even when other groups do not have significantly negative child
penalties. Divorced women, however, face no child penalty over time. In terms of
number of children, mothers with three or more children experience larger penalties. In
the case of mothers with one child, there is the most nonsignificant child effect on their
hourly wages when controlling for human capital differences. By contrast, human capital
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controls do not attenuate the significance of penalties in the case of mothers with three or
more children. For black mothers, however, being a mother does not decrease their wages
with years of parenting. Therefore, the findings here suggest that a negative association
between motherhood and wages is larger for white than for black women.
This study has several limitations. First, this investigation includes only employed
women since the dependent variable is the logging of hourly wages. Since the results
show women who are attached to the labor force during the survey year, this study does
not fully capture the wage trajectories of mothers who are not in the labor force in a given
year. Second, fixed-effect models do not perfectly capture motherhood, although they do
take into account unobservable characteristics that remain unchanging over time. It is
possible that other unobserved characteristics are not captured in my fixed-effects
modeling approach and affect these results. Lastly, the NLSY79 is an older cohort who
are now reaching their 50s. There may be much changes in work and family lives among
younger cohorts.
My findings highlight distributed fixed effect for women’s wages. As noted
earlier, previous studies focus on the potential motherhood wage penalty in the form of a
simple intercept shift. The distributed effect of motherhood on wages suggests the child
penalty increases a few years after the first childbirth and peaks with having teenagers.
By the time mothers spend 17 years of parenting since their first childbirth, they no
longer suffer a significant wage penalty. These findings suggest that the negative effects
of childbearing on women’s wages have worsened over time. Therefore, motherhood can
lead to substantial wage decreases in women’s lifetimes, although this effect disappears
after spending 17 years of parenting. Most importantly, I find higher wages for women in
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years preceding the first childbirth related to childless women.
In future research, it would be important to consider mothers’ eligibility for public
assistance and how it may affect their labor force attachment and motherhood wage
penalties. Finally, there should be more attention focused on the fatherhood premium
over time, since there has been much less attention to whether and how positive an effect
on childbearing are fathers’ wages changes over their life course.
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CHAPTER 3
WHO BECOMES MOTHERS? RACIAL DIFFERENCES IN THE TRANSITION
TO MOTHERHOOD AMONG US MILLENNIALS
Introduction
Since 1970, the fertility rate has declined in the United States. In 2017, the
fertility rate was 60.2 per 1,000 women aged 15 to 44; it is important for this current
analysis to note that this is the lowest fertility rate recorded over the past thirty years
(Hamilton et al. 2018). Over the last decade, this drop has been observed across all age
groups under 40 but it has been deepest for teenagers and minorities. Fertility rates
among white teenagers and young adults also declined, although these declines were not
as significant among their black or Hispanic counterparts (Sweeney and Raley 2014).
Due to a general decline in fertility among black and Hispanic women, the racial gap in
fertility therefore has narrowed. These recent trends thus provide strong evidence that
racial differences regarding fertility rates are indeed shifting.
Although US fertility rates recently hit an historic low, less direct attention has
been paid to the fertility behavior of millennials. Most of the literature on millennial
fertility essentially focuses on descriptive trends across different race groups that are
based on cross-sectional data (Martin et al. 2017; Sweeney and Raley 2014). Yet to date
relatively little research attention has been given to the characteristics of millennial
women who have transitioned to motherhood and about the conditions under which they
become mothers. Previous work is limited also by its reliance on cross-sectional data; this
study overcomes such methodological limitations of the previous literature by using
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longitudinal data which provide richer information than obtained with cross-sectional
data.
This chapter explicitly assesses racial differences among the millennial cohort’s
transitioning into motherhood in the United States. In this study, a millennial indicates
anyone born between 1981 and 1996 (Geiger and Parker, 2018). This investigation has
two central goals. The first is to examine what characteristics determine the transition
into motherhood among the earlier cohort of millennials across different race groups. The
second goal is to understand whether and in what ways educational attainment, marital
status, and employment situation function differently for each racial group in terms of
women’s likelihood of transitioning to motherhood. I focus on this transition among only
three racial groups—Non-Hispanic White (hereafter “white”), Non-Hispanic Black
(hereafter “black”), and Hispanic women (hereafter “Latina”)—due to the limited data on
fertility patterns available for other racial groups (e.g., Native and Asian Americans).
Understanding the determinants of the shift to motherhood provide rich and
complex insights into the potential implications of transition probabilities into first
childbirths across and among these three racial groups of millennial women.
Furthermore, by drawing on panel data from the National Longitudinal Survey of Youth
1997 (NLSY97), this study builds on previous research by explicitly examining racial
differences in fertility behaviors among millennials, including the utilization of controls
for such key mediating factors as marital status and socioeconomic circumstances.

The Relationship Between Race and Fertility
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Historically, black and Latina mothers show higher fertility rates than do their
white counterparts (Krogstad 2017). Moreover, Black and Latina mothers are more likely
to be single compared to white mothers. These two minority groups are also becoming
mothers at younger ages and tend to have larger families than do white mothers.
According to Passel et al. (2012), white mothers have on average 1.8 children. By
contrast, in the same year Latina mothers and Black mothers tended to have more
children. The rapid growth of the minority populations is often given as the explanation
for why the United States shows higher fertility rates than those of developing countries
(Passel et al. 2012). Based on these data, non-Hispanic whites have been expected to
comprise almost half of the population (47%) by 2050 due to a projected increase of
minority children.
Yet surprisingly, there has been a recent sharp drop in fertility rates among nonwhite women. This sharp decline in the number of childbirths has been observed
particularly among Hispanic women: their fertility rates peaked at 98.3 births per 1,000 in
2006 yet then fell to a low point of 71.7 in 2015, demonstrating a significant 26.6%
decline. While fertility rates among three groups—white teenagers, young adults in
general, and black women—also decreased, these were slight in comparison to the
dramatic decline among Hispanic women (Krogstad 2017). More specifically, Latina
women show the greatest drop, followed by Black women. White women’s fertility rates
also decreased, but Latina and Black women nonetheless demonstrate the largest decline
in childbearing between 2007 and 2012 (Astone at al., 2015).
Figure 5, drawn from research by Sweeny and Raley (2014), illustrates that there
are only modest differences among race groups in terms of expected family size.
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According to the Total Fertility Rates (TFR) in 2012, the expected total average of child
birth was 1.8 among Whites, 1.9 for Blacks, and 2.2 for Hispanic women (See Figure 1).
These trends demonstrate that being a minority woman is not necessarily related to high
total fertility rates any longer, particularly among millennials.
With fertility rates declining at a faster pace among black and Latina women, this
study predicted that either being black and Latina women would not increase millennial
women’s likelihood of becoming mothers compared to white women. Although total
fertility rates are still the lowest among white women, the fertility gaps among different
race groups now stand at an all-time low. I also predicted that while white millennial
women would be less likely to become mothers compared to black and Latina women,
there would be no statistical differences among groups.

The Relationship Between Women's Education and Fertility
Studies show that socioeconomic characteristics tend to impact women’s
transitioning into motherhood, and that these factors work differently across racial groups
(Brand and Davis 2011; Edin and Kefalas 2005; Musick et al. 2009). In terms of the
effect of education on fertility, highly educated women tend to stay childless, delay
childbirth, and have a smaller family size compared to their less educated counterparts
(Blossfeld and Huinink 1991; Brewster and Rindfuss 2000; Caucutt et al. 2002; Spain
and Bianchi 1996).
Women now are more likely in general to have a bachelor’s degree than are men
(DiPrete and Buchmann 2013). Among adults aged 25 to 64 in 2017, 38% of women held
a four-year college degree compared with 33% of men. Within this same age range, 14%
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of these women and 12% of men had advanced degrees (Geiger and Parker 2018). More
importantly, recent trends show that women with college and postgraduate education tend
to remain childless longer than did previous generations and are more likely to have
children beyond age 40.
Vere (2007), in an analysis of previous generations, noted that total fertility rates
among college-educated women have been increasing over time. For example, collegeeducated women in Generation X (from the 1974-1975 cohort) tended to have more
children and work fewer hours than did their older counterparts in the baby boom
generation (from the 1956-1957 cohort). Although fertility trends show that highly
educated women are more likely to stay childlessness and less likely to have multiple
children, the educational gaps between childlessness and family size thus appear to have
narrowed significantly over time.
Using three decades from the American Community Survey (the years 1980, 1990
and 2000), Hazan and Zoabi (2014) found that highly educated women no longer have
lower fertility rates compared to women with lesser education during the decade between
2001 and 2011. Figure 6, drawn from Hazan and Zoabi (2014), shows that women with
less than a high school education demonstrated the highest total fertility rates at 2.24
while women with high school diplomas had the second highest at 2.09. These data point
to the trend that women who attended some college (defined as receiving 13-15 years of
education)—rather than those with no college education—showed the lowest total
fertility rates at 1.78. Interestingly, women who had attained college degrees had fertility
rates at 1.88 while those with advanced degrees were at 1.96. These findings suggest that
a new fertility pattern has arisen that varies by education in a surprising way, providing
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some evidence that women with BA or higher degrees may not have the lowest fertility
rates compared to women without such degrees. Taken together, I successfully predicted
that college education does not decrease the likelihood that millennial women would
become mothers.

Marital Status and Fertility
The association between fertility rates and marital status of women is also
changing in the United States. In 2014, fertility rates among never-married women were
down 18% from since, while married fertility rates decreased during the same period
(Schneider and Gemmill, 2016). This sharp drop in the number of never-married births in
the United States since 2008 suggests that there might be a strong link between marriage
and fertility rates among millennial women in this country.
Using trends from the 1990s, studies demonstrate not only that the proportion of
children born to married mothers declined, but also how marriage and childrearing have
gradually become disconnected in the United States (Cherlin 2000; Kennedy and
Bumpass 2008). In contrast to these earlier findings, most recent trends show that there is
a significant reduction in non-marital births. Unmarried motherhood thus has sharply
dropped, which has been the major reason in this country for a corresponding fertility
decline (Curtin et al. 2014). In 2011, 41% of births in the United States occurred among
non-married women (Livingston and Brown 2014) while between 2006 and 2012
nonmarital births were increasingly likely to occur among cohabiting women (58%)
compared to their non-cohabiting counterparts (42%) (Curtin et al. 2014).
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Some researchers argue that the reasons for these low fertility rates among
millennials stem from their correspondingly low marriage rates (Astone et al. 2015).
Curtin et al.’s (2014) findings show that non-marital birth rates have declined across all
racial groups with the steepest drop among black and Hispanic women (see Figure 2).
Birth rates for unmarried women in 2002, 2007, and 2012 further suggest that both black
and Latina women had the lowest non-marital birth rates in 2012.
Astone at al. (2015), focusing on fertility trends between 2007 and 2012, found
that the most important factor in this fertility drop may be related to the dramatic decline
in childbearing among unmarried millennial women, especially among Black and
Hispanic women. From this perspective, these noted low fertility rates actually may have
arisen from low marriage rates.
Fertility rates thus tend to be associated with the marital status of women.
Although the share of births among those outside marriage has been on the increase,
married women in the United States nonetheless have higher fertility rates than their
unmarried counterparts (D’Addio et al. 2005). Based on the evidence cited above, I
predicted that marriage would be the strongest predictor of millennial women’s transition
into motherhood across all race groups.

Women’s Employment and Fertility
Trends in female labor force participation and total fertility rates in the United
States also are changing (Rindfuss et al. 2003). At the macro level, Rindfuss et al. (2003)
found a strongly negative association between total fertility levels and women’s labor
force participation rates between the 1960s and 1980s. Since the 1980s, however, this
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association has become positive and since 1990 even strongly so. These shifts in
associations reflect how the relationship between women’s work and fertility has been
transformed over time.
Furthermore, at the individual level, studies have documented the negative effect
of paid labor on fertility (Brester and Rindfuss 2000; Budig 2003; Engelhardt and
Prskawetz 2004). Since these findings are based on baby boom women, how the
employment impacts millennial women’s likelihood of fertility has yet to be explored.
Using data from 1979 to 1994 National Longitudinal Survey of Youth, Budig (2003)
found that both part-time and full-time employment may lower a woman’s likelihood of
becoming a mother; these findings, however, refer to baby boomers. Moreover, the
relationships observed by Budig are consistent for US baby boom women regardless of
their race and ethnicity. In terms of reverse causality issues, it therefore is possible that
fewer women tend to be work during the year in which they gave birth. Budig (2003) also
shows that pregnancy does not increase the hazard of labor market exit among full-time
employed baby boom women, but having preschoolers does increase their employment
participation.
To investigate this relationship for millennial women, I examined the effects of
employment on fertility by dividing this status into part-time and full-time categories. I
expected that millennial women who work full-time are less likely to become mothers
compared to their counterparts who are not employed or who work part-time.

Data and Methods
Data

48

For these analyses, I drew data from the 1997-2011 waves of the National
Longitudinal Survey of Youth (NLSY97). This survey contains a sample of 8,984
participants who in 1997 ranged in ages from 12 to 17. The NLSY97 actually was
collected between 1997 and 2015, having surveyed respondents each year through 2011
and biannually thereafter. In my sample from 1997 to 2011, ages range from 16 and 32
years old. In a discrete time hazard model, the intervals between years must be identical.
Thus, this analysis included the surveys conducted only between 1997 and 2011 so that
the data interval is one year.

Variables
First childbirth. My dependent variable is the event of a woman experiencing her
first childbirth. The dependent variable is the odds ratio of the first childbirth, which is
the conditional probability of experiencing the event of this birth. In the data set, first
childbirth variables provide the date (i.e., date, month, and year) when the respondent's
first motherhood began; therefore the date of first childbirth is calculated by the birth year
and month format. In models which predict the likelihood of becoming a mother,
parenthood is a dichotomous variable where women who gave birth are coded as “1”
while childless women are coded as “0.”
Demographic and family controls. Marriage is associated with motherhood,
which has a negative association with women’s wages among white and Latina women
(Budig and England 2001; Glauber 2007; Waldfogel 1997). I created a four-category
variable for respondents’ marital status: 1) never-married and not living with a partner
(the reference category), 2) currently married, 3) unmarried cohabiters, and 4) divorced
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(includes separated and small numbers of widow/ers). I then controlled for the number of
children born to the individual at the time of the current survey. In the NLSY97 data, race
and ethnicity coded as Non-Hispanic White (white), Non-Hispanic Black (black), and
Hispanic (Latina), and Mixed race. Mixed race respondents are only 83 out of 8984
respondents, which is 0.9% of total sample. Since this is a very small percentage of the
sample (0.9%) and not enough cases for the analysis, I focus on Non-Hispanic White,
Non-Hispanic Black, and Hispanic women. Demographic controls also included age and
region. Regional variables were drawn from dummy variables for south, northeast, north
central, and west (west is the reference category).
Human Capital and Job Characteristics. Education is measured categorically.
Respondents are grouped into either of five categories in education dummy variables,
depending on whether they have, by any given year, received: less than a high school
education; a high school diploma; a college/associates degree; or a bachelor’s degree or
higher. High school dropouts are the reference category in this analysis. Full-time school
enrollment is controlled as a dichotomous variable. Individual’s cognitive skills are
measured by the Armed Services Vocational Aptitude Battery (ASVAB) score. The
ASVAB score is a multiple choice test developed by the Department of Defense to
determine enlistment qualifications to enter into the United States Armed Forces.
Respondents’ years of seniority (i.e., time with current employer) and years of
total work experience are included in the model. To control for work effort, total working
hours per week were added. Respondents who work 35 hours or more are coded as fulltime workers. Controlling for the effect of job turnover on wages, I included the total
number of jobs ever worked by the respondents. I also controlled for the type of work
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schedule, based on the respondent’s hours for each employer (e.g., regular day shift,
regular evening/night shift, rotating shift, split shift, and irregular schedule).
Respondents who work on a rotating shift (i.e., switches periodically from days to
evenings or to nights), split shift (i.e., consists of two distinct periods each day), and
irregular schedule or hours were coded as an irregular shift.

Methods
To examine the transition to first childbirth, I therefore employed discrete time
event-history models with a year as the unit of discrete time. To estimate the event
history models, data were transformed into a person-year file with multiple years for each
woman. The risk period started in the month after the first interview and ended when a
woman experienced her first childbirth or when the period covered by the panel ended.
There remains a truncation issue because some women gave birth before the survey
began. Thus sample selection bias may have resulted in the sample’s inclusion of women
who gave birth only after the first survey year; these women may differ from those who
gave birth before the year entering the survey. To deal with limitations from this lefttruncation issue, I structured the data based on a study by Guo (1993). An adaptation of
the data structuring technique developed by Guo (1993) involves two procedures. First, I
examined only women in my sample who gave birth after age 16. Second, I examined
‘duration’ for women in the analysis, here meaning the length since the start time of their
first childbirth. I therefore calculated duration from age 16 (start time) to the current age
of first childbirth (event time). The data interval is one year between 1997 and 2011.
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In order to more clearly visualize and interpret the coefficients from the discrete
time event-history model, I estimated a series of simulated predicted probabilities of
transition to motherhood by levels of education, employment situation, and marital status
(Pearlman et al. 2017). In Tables 7 and 8, the results from all race groups are presented
together first, and then separately for white, black, and Latino women. In Figure 8-11, the
predicted probabilities of transition to motherhood are presented as well by race.

Findings
Descriptive Results
The sample’s descriptive statistics are presented in Table 7 by our three race
groups: white, black, and Latina (Hispanic). Within these groups, estimates of
demographic characteristics, human capital, and job characteristics of all respondents and
by age are presented. In terms of parental status, black women are more likely to be
mothers than are white and Latina women. Looking at partnership status, white and
Latina women are most likely to be married: 21% of white women are married with a
dramatically lower 7% of black women and 20% of Latina. Black women are most likely
to be never-married: 81% of black women have never married compared to 64% of
Latina and 61% of white women.
Turning to human capital and job characteristics variables, women as a whole
spend about 14 years in school on average. In terms of racial distinctions, white women
are more likely to hold BA, MA, and PhD degrees than are black and Latina women.
White women also have the highest average scores from the Armed Services Vocational
Aptitude Battery (ASVAB) test. In terms of total work experience, white women have
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longer years of work experience and job seniority than do black and Latina women.
Latina women, however, are most likely to work full-time while part-time employment is
more common among white women. Union membership rates are 8% on average, and
black women are more likely to join a union. Irregular work schedule rates are between
21% and 22% across all race groups. White women are most likely to work in
professional occupations and earn more annual earnings.
The average age of respondents is about 23 years old. I focus only on the first
childbirth (event) and thus the age of respondents at their first birth has been dropped
from the analysis; as a result, the average age for this analysis is younger than that of the
entire sample. Because the upper age range for respondents is 32 in the data set, I was not
able to capture childbearing of women past this age. Although mean age at first birth was
26.6 years in 2016 (Mathews and Hamilton, 2016), it is important to take into account
that these women’s transition to motherhood is still in progress. In this study, I analyze
first births, which tends to support less educated women’s fertility rather than births
among all women, which might allow for insights into differential patterns among more
highly educated women.
Moreover, mother’s current highest grade ever completed is 13.6 year on average
while education is highest among white women (13.9 year) and lowest among Latina
(11.4 year). In terms of setting, the majority of black and Latina women live in urban
areas. In addition, white women are more likely to live in northeastern United States
while black and Latina women tend to live in the south.

Regression Results
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As discussed in an earlier section, my outcome variable is women’s first transition
into motherhood. I calculated a series of predicted probabilities of first transition into
motherhood for each predictor, resulting in a statistically significant effect in the equation
modeling (e.g., marital status, education, employment types).
Table 8, showing the regression coefficients for the outcome, models the
probability of transition into motherhood. The first model includes all race groups with
separate models examined by race; models include variables listed on Table 7. I first
consider the impact of educational attainment on women’s transition into motherhood, by
looking at the log odds of this shift. The findings indicate a significant decline when
including those with bachelor’s degrees in the model for all race groups. Results from
Table 8 show that women with BA degrees are less like to become mothers.
As illustrated in Figure 8, there is a relationship between race and the probability
of being a mother. With the inclusion of all racial groups in the model, the highest
predicted probability of transitioning to motherhood (9.6%) is among black women. The
second highest probability (5.3%) is for Latina and the lowest (5.1%) for white women.
Although the lowest probability was found among white women, the differences in
predicted probability between white and Latina women are extremely small (0.2%);
furthermore, the regression coefficients from Table 8 show that these differences between
white and Latina women are not statistically significant. As discussed earlier, previous
studies point out that the largest decline in fertility rates is among Latina women,
followed by Black women (Astone at al., 2015). My findings show that Latina women
does not have a higher predicted probability of becoming mothers compared with their
white counterparts. Additionally, I tested whether these differences are statistically
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significant. Findings indeed show that group differences between white and Latina
women are not significant.
Nonetheless, other comparisons—white vs. black, black vs. Latina—are by
contrast statistically significant. Thus, these results demonstrate that white women will be
less likely to become mothers compared to black women. What adds complexity to the
picture is the new finding here that suggests that there is no difference between white and
Latina women in terms of their predicted probability of transitioning to motherhood.
Changes in the predicted probability of each type of educational attainment are
presented in Figure 9. Based on coefficients from Table 8, Figure 9 demonstrates the
impact of educational attainment on the transition to motherhood. I predicted that college
educated women are not the least likely to become mothers compared with their less
educated counterparts. In each educational attainment category, the first bar indicates the
predicted probability of this transition among white women, the second bar for black
women, and the last bar for Latina women.
Among white women, the highest predicted probability of becoming a first-time
mother (8.2%) is for those with less than high school education. In terms of the lowest
predicted probability of becoming a mother among this race group, the findings point to
those with bachelor’s degrees (4.2%). I had predicted that college educated women would
not experience the lowest predicted probability to be a mother among all women. The
results—when race is taken into account—show instead that among white women, those
with bachelor’s degrees have the lowest predicted probability of becoming mothers.
Education-related findings among black women differ from those of their white
counterparts. Among black women, having some college level education is associated
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with the heighted predicted probability (9.4%) of becoming first-time mothers rather than
less than a high school degree, as viewed among white women; yet these differences are
not statistically significant. Black women with graduate degrees do not have the lowest
predicted probability of transitioning to motherhood. In fact, the second highest predicted
probability is for women with graduate degrees (8.3%). The lowest predicted probability
is instead for women with bachelor’s degrees (6.5%). Among Latina women, the highest
predicted probability of this transitioning is for women with high school education (7%)
while the lowest predicted probability is for women with bachelor’s degrees. Unlike
white women, these differences do not have statistical significance.
Across all races, the lowest predicted probability therefore is found among
women with BA degrees. I had hypothesized that receiving a higher education would not
be associated with the least likelihood of becoming a mother, yet the actual results are far
more complex. I found that while white women who received BA degrees were least
likely to become mothers, those with graduate degrees did not have the lowest predicted
probability of transition into motherhood. Thus, non-college educated women are the
most likely to become mothers compared with their more educated counterparts—yet
only among white women. Results thus show that women with advanced degrees are not
the least likely to become mothers compared to women with lesser education, but these
differences are not statistically significant.
Figure 10 illustrates the relationship between marital status and the predicted
probability of becoming a first-time mother. This figure tests whether married women
will be more likely to give birth compared to cohabiting or never-married women. The
findings demonstrate that among white women, the highest predicted probability of
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becoming a mother is among those who are married (15%) while the second highest
predicted probability is for cohabiting women (5.4%) and the lowest for never-married
women (1.4%). Among white women, it therefore is clear that marriage increases the
likelihood that they will become mothers: predicted probabilities of becoming mothers
are significantly different (p < .05) across all marital statuses.
Among black women, those who are married have the predicted probability of
23% of becoming first-time mothers, compared to 16.7% among those who are
cohabiting. Similar to white women, never married women have the lowest predicted
probability of becoming mothers (5.3%). Noticeably, this predicted probability among
Latina women is comparable for both cohabiting (14%) and married women (13%).
These findings confirm that married women are more likely to give birth to their first
child compared to cohabiting or never-married women. Across all age groups, the
strongest predictor of becoming a first-time mother is simple: it is marriage. Nonetheless
among only Latina women, interestingly cohabitation increases the likelihood that a
woman will become a first-time mother as much as marriage does.
Taken together with the results for marital status, it appears that marriage indeed
does increase the overall likelihood that a woman will become a first-time mother. These
findings are consistent with current trends that fertility rates to have decreased
dramatically among never-married women. My results also reveal another potentially
important trend: this lowest predicted probability among women who never-married runs
across all race groups.
Figure 11 shows the impact of employment types on women’s transition into
motherhood. The predicted probabilities in Figure 11 are based on coefficients from
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models in Table 8. I expected that women who work full-time would be the less likely to
become mothers compared to their counterparts who are not employed or who work parttime. Figure 11 illustrates the predicted probability of becoming a mother by three
employment types: not employed, part-time employed, or full-time employed.
Among white women, the highest predicted probability of transitioning into
motherhood (9.2%) is for women who are not employed. The second highest predicted
probability (6.2%) was found for women with part-time employment and the lowest
(4.2%) for those with full-time employment. As expected, the predicted probability
declines significantly, suggesting that full-time employment has a noted impact among
white women on impeding rather than fostering motherhood.
Among black women as well, the highest predicted probability of transition to
motherhood (13.4%) is for women who are not employed. The second highest predicted
probability (7.1%) is for women with full-time employment and the lowest predicted
probability of transitioning to motherhood (5.9%) is for women with part-time
employment. Part-time work, however, may not be the same “choice” for women with
less socio-economic advantages. Consequentially, black women who are not employed
also have the highest predicted probability of transitioning; nonetheless, the lowest
predicted probability is not explained by full-time employment among black women.
Among Latina women, by contrast, the highest predicted probability of
transitioning into motherhood (12.8%) is for women who are not employed. The second
highest predicted probability (6.4%) is for women with part-time employment and the
lowest (5.6%) is for those who are employed full-time. These findings point to full-time
employment being the lowest predicted probability of transitioning to motherhood. It is
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important to note that using the earlier cohort data of baby boomers from the National
Longitudinal Survey of Youth 1979 (NLSY79), Budig (2003) has shown that both parttime and full-time employment decreases the likelihood of becoming pregnant, regardless
of women’s race. In terms of endogeneity, findings show that pregnancy does not reduce
women’s employment participation but rather having preschool children has a negative
impact on employment. My findings support Budig’s results among millennials: not
being employed has a significant association with a mother’s increased likelihood of
having a child. To be more specific, white and Latina women who work full-time are the
least likely to become mothers compared to their counterparts who are not employed or
who work part-time.

Discussion and Conclusion
These complex results generally confirm that race, educational attainment, marital
status, and employment impact women’s transition into motherhood as predicted.
Moreover, these findings found that black women have the highest predicted probability
of transitioning to motherhood; nonetheless I did not find any statistically significant
differences between white and Latina women. This is not surprising, however, given that
the U.S. Census Bureau statistics point to a sharp decline in fertility rates among Latina
women in particular (Krogstad, 2017). Therefore, the main driving factors related to low
fertility rates in the United States should be understood within the context of changing
family structure and dynamics across differential race groups (here white, black and
Latino).
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In particular, receiving higher education is associated with a decreased likelihood
of becoming a mother among white women. In contrast to white women, however, higher
education among black and Latina women does not decrease the predicted probability of
transition to motherhood. For them, the highest predicted probability of this transition
instead comes firstly among women with some college education and secondly among
those with a graduate degree. These findings regarding educational attainment highlight
the importance of digging deeper and thus examining college educated women within
separate categories. When the analysis here considered educational distinctions, women
with BA degrees indeed showed the lowest predicted probability of becoming mothers
across all race groups; yet this finding is statistically significant only when all race groups
are included or when white women are examined.
I also expected that marriage would be associated with a greater likelihood of
transitioning to motherhood. I interpret the patterns observed here as indicating that there
is a strong link between marriage and giving birth among both white and black women. It
is important to note that among Latina women, by contrast, cohabitation as well as
marriage are equally as likely to portray their transitions to motherhood. The status of
never married, however, has the lowest predicted probability for all race groups. These
complex findings thus underscore the importance of exploring further the decline in the
number of non-marital childbirths among millennials, which in turn may have a strong
impact on the recent decline in fertility rates in the United States.
Likewise, employment status also was found to influence whether a woman
becomes a mother. Among white and Latina women, the highest predicted probability of
transitioning into motherhood (12.8%) was found among women who are not employed
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while the lowest was for women with full-time employment. Among black women, I did
not find support for my theory that women who work full-time are less likely to become
mothers compared to their counterparts who are not employed or working part-time.
Among this racial group, the lowest predicted probability of transitioning to motherhood
was found to be among those with part-time employment.
Given several noteworthy limitations of this current research, future research
should address a longer time span among the millennial cohort of women. The
respondents in this study were relatively young in the NLSY97 sample; as a result I was
able to follow the sample only into their early 30s. It is essential to analyze women later
in their life course when most have completed their transition to motherhood. By
examining a longer time span of millennial women, future researchers will be able to
uncover further complexities related to women’s multiple transitions to motherhood.
Moreover, this study focused solely on the racial differences in the transition to
motherhood among millennials. To examine changing fertility over time, future research
would benefit from addressing a comparison between the NLSY97 and the NLSY79
samples. The NLSY97 sample includes the early millennial cohorts while the NLSY79
sample the late baby boom cohorts. Although women in the NLSY97 cohort are still in
their 30s and have not completed their transition to motherhood, these cohort
comparisons will allow us to compare changes in overall fertility over time.
One might argue that these fertility trends among millennial women in the United
States have resulted in part from the Great Recession of 2008. Increases were uncovered
in fertility rates between the mid-1990s and the mid-2000s as well, yet after 2008 with
the Great Recession this trend reversed and a deep decline began. Extensive research has
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explored the link between economic recession and fertility decline (Comolli 2017;
Ogawa 2003). For example, Cha (2014) found that the economic recession decreased the
wage differences between childless women and mothers, given that this period witnessed
a pulling down of childless women’s wages. Likewise, other studies show that economic
recessions have the potential to elicit a stronger fertility reaction among young adults,
given that this cohort tends to be childless and often delays family formation and
childbearing in times of economic uncertainty (Kravdal 1999; Neels 2010). Similarly,
Lutz et al. (2006) observed that in response to an economic recession, young adults are
more likely to delay residential independence and to extend living with parents after
adulthood.
More specific to this study’s focus, the financial disasters of the Great Recession
of 2008 and the ensuing housing crisis might have had an impact on millennials’ fertility
rates. As a consequence, this cohort may have postponed setting up their own housing
formations, thereby extending their living with parents well after the onset of traditional
adulthood. At the same time, many of those who are college graduates have had to
address their massive student loans. The level of personal debt has grown even larger for
millennials, thereby delaying their transition to parenthood (Nau et al. 2017). Thus these
studies show consistent evidence that given that millennials’ level of personal debt has
grown astronomically over the past decade, they have tended to delay their transition not
only out of their parents’ homes (or at least into more permanent housing), but also into
parenthood itself. Thus these studies provide strong and consistent evidence that broad
economic shifts may mirror potentially significant changes in demographic trends among
millennial women in the United States.
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Beyond such structural labor market conditions, in this study I have taken a more
micro view in investigating individual factors related to whether or not a woman becomes
a first-time mother. Future research will benefit from striving to explore the shifting
relationships between women’s transition to motherhood and generational differences
over time. Lastly, while this study has captured a myriad of relationships related to racial
factors associated with women’s transitioning into motherhood, there is nonetheless a gap
that future studies need to address: the teasing out of the differences in becoming firsttime mothers between women with one child and those with multiple children.
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CHAPTER 4
A COMPARISON OF BABY BOOM AND MILLENNIAL COHORTS: WHICH
MOTHERS PAY A LARGER WAGE PENALTY FOR MOTHERHOOD?
Introduction
Since the 1960s, women’s participation in the labor force has increased,
particularly among mothers with young children (Bianchi and Spain, 1996). In 1950, the
employment level of women with children at home stood at 36.8%, followed by a
dramatic increase over the next forty-nine years to 76.8% in 1999 (Toossi and Morisi
2017). More recently in 2017, a similar 71.7% of women with children ages 6 to 17 years
old were working or looking for work (U.S. Bureau of Labor Statistics, 2018). Yet what
stands out is that these mothers now earn less on average than do childless women, even
when controlling for factors that impact wages. This distinction is referred to as the
“motherhood wage penalty” (Budig and England 2001; Budig and Hodges 2010; England
et al. 2016; Gangl and Ziefle 2009; Glauber 2007; Korenman and Neumark 1992;
Waldfogel 1997; Wilde et al. 2010). Since the majority of mothers in the United States
are currently employed, it is very important to look at the changing relationships between
motherhood and its effects on women’s wages.
The motherhood wage penalty often has been explained by differences between
mothers and non-mothers in terms of their work history and current work hours, but a
substantial portion of this gap has been left unexplained due to changes in labor supply
(Kleven at al. 2018). Previous studies have examined a wide range of factors, such as
human capital (Budig and England 2001; Gangl and Ziefle 2009); work effort (Anderson
et al. 2003); job characteristics (Amuedo-Dorantes and Kimmel 2008); employer
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discrimination (Correll et al. 2007); mother’s age at first birth (Taniguchi 1999); marital
status (Budig and England 2001; Killewald and Gough 2013; Wilde et al. 2010);
educational level (Anderson et al. 2003; England et al. 2016); race (Glauber 2007); and
finally earnings (Budig and Hodges 2010; Killewald and Bearak 2014). Yet, more
importantly the majority of studies have documented this penalty only among baby boom
women (Budig & England, 2001; Korenman and Neumark, 1991; Waldfogel, 1997).
Recent studies, in their initial investigations of millennials (Buchman and McDaniel
2016; Glauber 2018; Pal and Waldfogel 2016; Weeden et al. 2016), suggest that a smaller
motherhood wage penalty exists among millennials than among earlier cohorts. Except
for the work of Weeden (2016), previous studies on millennials are limited by their lack
of controlling for women’s work experiences in their models and by their inclusion of
education attainment as their only measure of human capital. Moreover, not many studies
(with the exception of Jee et al., 2018) have investigated this motherhood wage penalty
with longitudinal data.
Some scholars have compared earlier and later cohorts of baby boomers in terms
of variations in the motherhood wage penalty over time (Avella and Smock 2003; Jee at
al. 2018; Petersen et al. 2014). For example, Avella and Smock (2003) found that this
penalty has not decreased across earlier and later baby boomer cohorts, based on data
from the 1969 National Longitudinal Survey of Young Women (NLS-W) and the
National Longitudinal Survey of Youth 1979. Since the respondents of the NLS-W were
between the ages of 14 and 24 in 1969 and those of the NLSY1979 were between 14 and
21 in 1979, these researchers examined solely baby boomers. Using the U.S. Panel Study
of Income Dynamics (PSID) for three time periods—1986-95, 1996-2004, and 2006-
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14—Jee at al. (2018) found that there was a reduction in the degrees of the motherhood
wage penalty; however, this reduction disappears once they control for education and
workforce experience. Using Norwegian longitudinal matched employer-employee data
from 1979 to 1996, Petersen et al. (2014) did uncover that this penalty has decreased over
time, thus suggesting that a more generous work-family policy was the driving factor in
narrowing the motherhood wage penalty in Norway. Yet most subjects of these studies
were exclusively from the baby boom generation and thus more contemporary trends for
millennials remain underexplored.
Moreover, findings on recent trends of the motherhood wage penalty are
contested. Recently Glauber (2018) found that the motherhood wage penalty has declined
over time in the United States: based on the Current Population Survey from 1980 to
2014, her findings show that this penalty has decreased over the past few decades,
especially among high-earning women. Using a different time period (1967 to 2013) of
this same survey, Pal and Waldfogel (2016) also uncovered that the family pay gap
among mothers and non-mothers has declined over time. Likewise Buchmann and
McDaniel (2016) found that the wage penalty for motherhood has decreased, based on
other data from the Integrated Public Use Microdata Series (IPUMS) and the American
Community Survey (ACS) that was conducted between 1980 and 2010. More
specifically, these researchers noted that the wage gap between mothers and non-mothers
became narrower for women who work in traditionally male-dominated professions
compared to their counterparts in female-dominated occupations. To round out the
picture, the findings of Weeden et al. (2016) suggest that there is a decline in the pay gap
between women’s motherhood status for both part-time and full-time workers. In contrast
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to these other findings, Jee at al. (2018)’s study shows that the wage gap between
mothers and childless remains even or increases, specifically for mothers with one child
when controlling for education and work experience. Jee at al. (2018), however, did note
a decline in the motherhood wage penalty for mothers with multiple children, but this
decline disappears once they controlled for education and experience. Nonetheless, these
studies are limited since their analyses of recent trends rely mainly on cross-sectional
data, except Jee at al. (2018)’s study. In addition—due to their incomplete and sometimes
contradictory results—I therefore investigated in this dissertation study the impact of
motherhood on the wage penalty across two cohorts: millennials and baby boomers.
In terms of the effect of marital status on mother’s wages, the data strongly
suggest that this impact has shifted from negative to positive over time (Pal and
Waldfogel 2016). Previous studies have shown that among baby boomers married women
have received a larger wage penalty for motherhood than their unmarried counterparts
(Budig and England 2001; Glauber 2007), but the findings of Pal and Waldfogel (2016)
suggest that this trend may differ among millennials. It is important to note that from a
human capital perspective, millennial women are more likely to be college-educated as
well as to have their first childbirth in their later years compared to their baby boomers.
Previous studies also have found that college-educated mothers experience a lesser or no
motherhood wage penalty and that delayed motherhood reduces the degree of this penalty
(Amuedo-Dorantes and Kimmel 2005; Miller 2011). Thus, it is possible that millennial
women experience a relatively smaller wage penalty for motherhood compared to baby
boom women.
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Based on Avella and Smock’s (2003) findings and methodological approach, the
data here are drawn from two different cohorts from the National Longitudinal Surveys
(NLS): the National Longitudinal Survey of Youth 1979 (NLSY79) and the National
Longitudinal Survey of Youth 1997 (NLSY97). While Avella and Smock’s results
suggest that the motherhood wage penalty has not declined over time among earlier and
later cohorts of baby boomers, by contrast studies using the Current Population Survey
show that the child penalty among mothers indeed did decline over the most recent time
period (Glauber 2018; Pal and Waldfogel 2016). My approach is distinct from that of Jee
et al. (2018) who specifically updated these findings with data from the U.S. Panel Study
of Income Dynamics (PSID) for three time periods: 1986-95, 1996-2004, and 2006-14;
the PSID started in 1968 with a nationally representative sample of individuals and
families who were followed annually until 1997, and biannually thereafter. Respondents
who were members of families who had been part of the sample drawn in 1968 were
surveyed thereafter in subsequent waves. Because of the data structure of the PSID, there
are overlaps in ages of women in the three waves with those used in Jee et al.’s analyses.
3 waves of the PSID samples include women between ages of 25 and 54 from each time
period; consequentially, there are some millennials in the 1996-2004 waves as well as in
2006-2014, but not in all of them.
In the analyses here, I thus utilize two longitudinal data sources to include more
millennials than do these previous studies: the first comprises the 1979-1994 waves of the
National Longitudinal Survey of Youth and the second the 1997-2015 waves of the
NLSY97. These two data periods allow me to tease out a “cohort change” at the
boundary of the baby boomers (the NLSY79) and the millennials (the NLSY97). It is
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important to note that the composition of the sample utilized from both data sets is nonHispanic white women living in the United States with ages ranging from 18 to 35, given
that the oldest respondents in the NLSY97 are 35 years old in 2015 which is the most
recent year of the observation window.
The main question in this study is twofold: is there a decline in the motherhood
wage penalty for millennials compared to baby boomers? By comparing this penalty
between these two cohorts of women, this investigation examines: 1) whether the
motherhood wage penalty differs by cohort, and 2) what factors are associated with any
different motherhood wage penalties among mothers. More specifically—to examine
variations of the wage penalty between mothers and non-mothers across these two
cohorts— this study explores (1) the different effects of marriage on mothers’ wages
among millennials compared to baby boomers, (2) the changed impact of college
education on women’s wages, and (3) the delay in motherhood among millennials that is
not apparent among baby boomers.

The Effect of Marriage and Motherhood on the Wages of Women
Researchers have considered how the motherhood wage penalty varies by marital
status (Budig and England 2001; Gangl and Ziefle 2009; Glauber 2007; Pal and
Waldfogel 2016), yet such findings are mixed. This previous research shows that nonmarried mothers in the United States experience a smaller motherhood penalty compared
to their married counterparts (Budig and England, 2001). Gangl and Ziefle (2009) also
found that married women may have different incentives for labor force participation
compared to unmarried women. Partners can increase women’s labor market
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opportunities by sharing childcare and paid work as well as by providing income
(Kalmijn and Monden 2010). In contrast, motherhood penalties tend to be larger among
married compared to unmarried women in the United States (Budig and England 2001;
Budig and Hodges 2010). Recently Pal and Waldfogel (2016) have shown that the wage
gap between married mothers and non-married mothers has narrowed. Between 2008 and
2013, however, married mothers received higher wages compared to non-married
mothers.
It is well-documented within the literature that men are positively selected into
marriage based on their economic circumstances (Oppenheimer 2003; Oppenheimer et al.
1997; Sweeney 2002; Xie et al. 2003). According to this positive selection theory, men
with a higher education level and socioeconomic status are more likely to be selected into
marriage compared to their never-married counterparts. A recent study found that men’s
wages start to increase prior to marriage (Killewald and Lundberg 2017). Parallel
findings for women, however, are inconsistent: some studies have uncovered a decline in
women’s wages prior to marriage (Loughran and Zissimopoulos, 2009) while other
studies by contrast have found that that full-time employment and higher levels of
education will increase the transitional move to marriage among the never-married, even
for women (Oppenheimer and Lew 1995). Still, recent trends show that marriage for
women has become more positively associated with education and earnings potential. In
1960, 7% of mothers attained more education than did their husbands; fifty years later in
2011 an even higher 23% of mothers were significantly better educated than their
husbands. In addition, many married mothers recently are the sole or primary providers:
the share of married breadwinning mothers has risen from 3.5% in 1960 to 15% in 2011
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(Wang et al. 2013). In 2010, 72% of young adults preferred dual career households along
with shared housework and childcare with their partners (Taylor et al. 2010), thus
highlighting that women today tend to work outside the home. Most importantly, these
trends consistently demonstrate that women’s earning capacity rises with marriage.
It is important to note that the effects of marriage on women’s wages and on the
marriage premium among the millennial cohort differ from those among the older baby
boom cohort: positive selection into marriage explains more of millennial women’s
conditions compared to those of their baby boomer counterparts (Budig and Lim 2016).
As evidence, Juhn and McCue (2016) found that lower earnings among women are no
longer associated with marriage for a recent—that is millennial—cohort. These findings
suggest that millennial women are more likely to be selected into marriage based on their
economic resources. Although the percentage of age of births outside marriage has
increased, nevertheless married women have a higher fertility rate than do unmarried
women in the United States (d’Addio and d’Ercole 2005), thereby underscoring the
important distinction that fertility rates tend to be associated with women’s marital status
among millennials. Consequently, we can argue that if millennial women are more
positively selected into marriage, married millennial mothers may experience a different
motherhood wage penalty compared to that of their baby boom counterparts who also are
married with children.
A first hypothesis therefore emerges:
Hypothesis 1: The motherhood wage premium will be larger for married baby
boom mothers than for married millennial mothers. As a result, the moderating
effect of marriage on the association between motherhood and wages will differ
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by cohort change.

Increased College Education Among Women
Another trend has become crucial to consider: women’s participation in college
education has dramatically increased over time (DiPrete and Buchmann 2013). Women’s
college completion rates were only 8% in 1967; yet by 2015 women’s college graduation
rates increased by 33% which is slightly higher than those of men (Ryan and Bauman
2016). As women’s educational attainment and potential wages increase around the time
of childbirth, the opportunity costs of motherhood also rise. Women, however, at the
same time tend to need to reduce their labor force participation during childbearing,
thereby spurring variation in women’s fertility rates by their level of education due to the
lack of better work-family benefits (Ellwood and Jencks 2004).
Nonetheless, recent demographic trends show a new trend: a relationship between
increased fertility rates and the number of children among highly educated women. More
specifically, women with M.D. or Ph.D. degrees have been found to be more likely to
become mothers and have more children than they did a decade ago (Livingston 2015). These
new trends show that more millennial women are now college educated than were baby
boom women concurrently; moreover, the impact of this college education on mothers’
wages is changing as well.
Previous studies have shown how college-educated mothers experience a smaller
or no wage penalty for motherhood (Amuedo-Dorantes and Kimmel 2005). For example,
college educated mothers are more likely to be career-oriented, more able to navigate
work-friendly jobs, and to have children later than do non-college educated mothers;
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these factors among the college-educated therefore might be related to a smaller
motherhood wage penalty compared to among their non-college educated counterparts.
Most of these studies, however, have examined only baby boomers. Therefore, it remains
undetermined how millennials differ from this age cohort. Do millennial college educated
mothers experience a smaller wage penalty than do baby boom women? How does the
motherhood wage penalty differ between baby boom and millennial college educated
mothers?
Second and third hypotheses arise as follows:
Hypothesis 2: Among college-educated, millennials receive a smaller wage
penalty for motherhood compared to baby boomers.
Hypothesis 3: Among non-college educated women, millennials receive a larger
wage penalty for motherhood compared to baby boomers.

The Timing of Motherhood
Studies also show that delayed motherhood decreases the motherhood wage
penalty, especially among college-educated women (Waldfogel 1998). In 1970, the mean
age at first childbirth among women in the United States was 21.6 and rose to 26.3 in
2014 (Mathews and Hamilton 2002; Mathews and Hamilton 2016). Due to the increased
participation of women both in higher education and in the labor market, women now
tend to delay their motherhood until their late twenties. Giving birth in their later years
becomes a clearer trend among highly educated women, suggesting that most start their
motherhood in their thirties (Livingston 2015). The reasons for this delayed motherhood
tend to vary by women’s education attainment and types of employment. For example, in
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the United States, delayed motherhood is most common among highly educated women
(Livingston and Cohn 2010). By contrast, in Southern Europe females who are
unemployed or work in precarious jobs tend to delay their motherhood or stay childless
because they cannot afford childrearing costs (Esping-Andersen, 2009).
For this analysis, it is important to note that on average more millennial women
tend to have children in their later years compared to baby boom women. Does delayed
motherhood then decrease the child penalty among millennials as well? As AmuedoDorantes and Kimmel (2005) and Smock and Greenland (2010) suggest, delayed
motherhood recently has been defined as giving birth after age 30.
A fourth hypothesis thus emerges:
Hypothesis 4: Working mothers who delay their childbirth until after age 30
experience a smaller wage penalty for motherhood compared to women who give
birth up and to including age 30 in both baby boom and millennial cohorts.

Data and Methods
Data
For these analyses, I used the 1979-1994 waves of the National Longitudinal
Survey of Youth (NLSY79) along with the 1997-2015 waves of the National
Longitudinal Survey of Youth (NLSY97). The NLSY79 data were collected between
1979 and 2015. Respondents were surveyed first in 1979 when they were between 14 and
22 years old. They then were re-interviewed annually through 1994, and biannually
thereafter. The NLSY97 initiated with a new cohort in 1997 in the form of a sample of
participants aged 12 to 17. This cohort was surveyed again each year through 2011 and
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biannually until 2015. I matched these longitudinal survey waves to ensure age
comparability; the oldest respondents in the NLSY97 are 35 years old. Respondents who
are 36 years old in 2015 comprise only 69 cases, fewer than 0.01 % of the total sample,
so they are not included in the analysis. Therefore, respondents are ages 18 to 35 years in
both datasets.
Because the upper age range for respondents is 35 years in both datasets, I was
not able to capture childbearing of women past this age; it is important to take into
account that women older than 35 may be likely to be more highly educated. In terms of
examining earnings, I looked solely at employed women who earn wages. Thus, those
who became mothers and left the labor force without re-entering during my observation
window were not included in these wage analyses. For the NLSY79 sample, I excluded
the military sample, which was not re-interviewed after 1984.

Variables
Wages. The dependent variable for this study is the natural log of hourly wages in
the respondent’s current or most recent job, given that the subject was employed over the
past year. Using the Bureau of Labor Statistics Consumer Price Index, all wages were
adjusted to 2015 dollars. This focus on wage rates is consistent with the existing literature
on both the male marriage premium and the motherhood penalty (Budig and England,
2001; Chun and Lee, 2001; Dougherty, 2006; Glauber, 2007; Loh, 1996; Waldfogel,
1997). I then top and bottom coded wages to the 99th and 1st percentiles of the weighted
wage distribution.
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Number of Children. The independent variable is the total number or presence of
children in the home, both based on interview data from each survey year. This factor is
measured by a continuous variable as well as by dummy variables.
Marital Status. Partnership status is measured by four dummy variables: 1) nevermarried; 2) cohabiting; 3) married; and 4) divorced. “Never-married” is the reference
category while the divorced category also includes widowed and separated respondents.
Measures of Human Capital. Education is measured by a four-category variable:
1) less than high school (reference category); 2) high school graduate; 3) some college
attendance; and 4) bachelor’s degree and post-graduate study. Respondents’ current
enrollment status is measured as a dummy variable. Time-varying work experience is
measured by three variables: 1) individual’s tenure with current employer (in years);
2) average weekly hours (total number of hours worked in the previous year divided by
52; and 3) years spent in the labor force. Average weekly work hours pertain to one’s
current or most recent job, given the respondent was employed in the past year; this
variable corresponds to the income period. Job seniority (experience with current
employer) and total work experience are measured in years.
Measures of Job Characteristics. The job characteristic measures include
nonstandard shifts and job changes. Included is an indicator of whether work hours occur
during nonstandard shifts since these shifts are often paid at higher rates. To control for
the effect of changing jobs on wages, the number of a respondent’s employer changes is
included. In addition, union status is coded as ‘1’ if respondents’ job was covered by a
contract that was negotiated by a union or employee association. Finally, professional
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occupation is a dummy variable coded as ‘1’ based on detailed occupation/job codes
from the Census Occupation Codes.

Methods
I utilized fixed-effect models to examine the effects of marriage and motherhood
on wages. These effects were fixed in terms of survey years and individuals; that is, the
coefficients on the independent variables were estimated in order to control for both
individual and year dummies. Person fixed-effects are useful for eliminating any omittedvariable bias created by a failure to include controls for unmeasured, unchanging
personal characteristics which might have additive effects (Allison 2009). In this case,
fixed-effects models estimate a change in each respondent’s wages from year to year and
then aggregate these within-person changes across all years in the analysis. These models
allow for a comparison of wage trajectories in the years before childbirth with wages
trajectories in the period after childbirth. Such fixed effects estimation should control for
unobserved time-invariant individual-specific characteristics that may influence the
probability of marriage (Hersch and Stratton, 2000). There are some drawbacks,
however, in using this method. Fixed-effects models are limiting if an omitted variable
affects the possibility of becoming a mother and interacts with another variable that may
impact wages; as a result, such models cannot eliminate this type of bias (Budig, 2006).

Findings
Descriptive Results
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Table 9 displays means and standard deviations used in the analysis by parental
status from the two samples of data (i.e., the 1979-1994 waves of the NLSY79 and the
1997-2015 waves of the NLSY97). The composition of sampled women in both data sets
is non-Hispanic white with ages ranging from 18 to 35. The first two sets of columns
refer to the women from the NLSY79 wave and the next two sets of columns present the
women from the NLSY79 wave. Both samples are divided by their motherhood status
(i.e., childless or mothers).
Among the NLSY79 women, the mean hourly wage (adjusted to 2014 dollars) is
$14.96 among childless women and $14.41 among mothers. Among the more recent
cohort of women in the NLSY97 wave, however, the mean hourly wage among childless
women is actually lower ($15.71) than that of mothers ($18.05). It is possible that when
mothers are older, wages tend to go up as people get older. This finding is consistent with
the observed increase in work experience, tenure with current employers, and weekly
work hours among mothers in the NLSY97 wave. Among millennials, however, the
weekly work hour gap appears to be closing within this later cohort with mothers
working longer hours (36.73 hours) than do childless (33.05 hours). Although baby boom
mothers in the earlier NLSY79 wave also tend to have more work experience and tenure
with their current employers, their mean hourly wage was lower than that of childless
women. The increased mean hourly wage among mothers in the NLSY97 wave shows
that this trend indeed has shifted among millennials.
In terms of education in the earlier NLSY79 wave, the average extent of
schooling is 13.56 years among childless women and 12.61 years among mothers. In
contrast, as expected from recent trends, women’s average years of schooling has
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increased among the later wave for all women: 13.88 years among childless women and
13.16 among mothers. Thus both millennial childless women and women with children—
compared to the earlier baby boom cohort— spent more years of schooling on average.
Similarly, the proportion of college graduates has increased over time, especially among
mothers. Mothers who hold BA or graduate degrees are 13% in the earlier cohort, but the
share of highly educated mothers are 20% among the later cohort. The full-time
enrollment rates are also higher among both childless women and mothers in the later
cohort.
In terms of family and demographic characteristics for the NLSY79 wave, the
mean age of childless women is 24 years old and of mothers is 27.8 years old. Moreover,
age has remained constant across the two cohorts: the mean age of childless women is
also 23 years old and 27.24 years old in the later NLSY97 wave. By contrast, the number
of children is 1.68 in the NLSY79 but a lower 1.59 in the NLSY97 wave; this change
might be driven by changes in marital status. In the NLSY79, the proportion of married
women is 31% among childless compared to 75% among mothers. In contrast, 16% of
childless and 59% of mothers are married in the NLSY97 data. At the same time, the
cohabitation rate increased among childless women in the NLSY97 but the rate decreased
among mothers. This reduction can be explained by the rise of childless women in this
millennial cohort along with the greater likelihood of its mothers to be never-married.
Never-married mothers are only 4% of the earlier NLSY79 sample, but by contrast the
share of never-married mothers increased to 15% for the later NLSY97 wave. Childless
women are also more likely to be never-married in the younger than among the older
cohort: in the earlier cohort, 56% of childless women are never-married, yet in the later
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cohort the percentage is higher (68%). Notably, women with children in the NLSY97
wave are less likely to be divorced than their counterparts in the earlier cohort: in the
NLSY79 wave, 15% of mothers appear to be divorced while only 6% in the older wave.
In terms of job characteristics, there is no variation found across cohorts: in both
waves, more childless women appear to be working in nonstandard shifts than are nonmothers. Union membership and the proportion of women who work in professional
occupation, however, slightly increased across the two cohorts. Childless women
compared to mothers are more likely work in professional or managerial occupations in
the earlier cohort, but this gap appears to be closing in the later cohort.

Regression Results
To examine the motherhood wage penalty on women’s hourly wages, Table 10
presents results from the fixed-effects models for the two samples of NLSY79 and
NLSY97. The primary independent variable—number of children—is measured as a
continuous variable. Table 10 shows that reduced work experience and job characteristics
explain part of the motherhood wage penalty among the earlier cohort. More importantly,
for the net of human capital and job characteristics variables, motherhood status does not
yield as much of a decrease in wages among the more recent cohort.
Table 10 presents a four-nested model. Model 1 includes only family and
demographic characteristics. The coefficient for number of children indicates that,
controlling for the net of family and demographic factors, each child depressed the hourly
wages of baby boom women about 12.3%, (! (#.%%&) ) × 100 compared to about 4.8% of
millennial women. These coefficients are both significant. Model 2 includes family and
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demographic controls as well as the human capital variables shown in Table 1. The FE
results for baby boom women suggest that mothers experience a significant child penalty
of 7.6% after controlling for human capital variables. In contrast, in Model 2 the
coefficient for the number of children (1.1%) is not statistically significant among
millennials. Model 3 represents a full model, including family and demographic controls,
human capital, and job characteristic variables. Among baby boom women, each child
tends to decrease the wages of women by about 7.4%; yet again, the coefficient (1%) is
statistically insignificant among millennial women. The degree of the motherhood wage
penalty among baby boomers thus is smaller than among millennials while having
children does not have a significantly negative effect for millennial women after
controlling for human capital and job characteristics variables.
Table 11 presents the effect of number of children on women’s hourly wages.
Number of children is measured by three dichotomous variables: one, two, or three or
more children while no children is a reference category. Findings show that having three
or more offspring reduces the hourly wages among millennial women, which was not
fully captured when the number of children was measured as a continuous variable. After
controlling for family and demographic variables, the wage penalty among baby boom
women is 11.3% for one child, 26.5% for two children, and 40.1% for three or more
children. Controlling for the human capital variables, penalties among baby boomers are
9.4%, 17.5%, and 22.3% respectively. In the full model which includes job
characteristics, this child wage penalty slightly decreases: 9.2%, 17%, and 21.4%
respectively. All of these coefficients are statistically significant.
The right column of Table 11 presents these same coefficients for millennial
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women. As with the family and demographic controls, having one child is associated
with about a 2.8% penalty. The negative effect of having two children on mothers’ wages
is about 6% while 21.5% for women with three or more children. Most importantly, after
adding the human capital variables into the equations, the coefficients become
statistically insignificant for mothers with one or two children. In contrast, the coefficient
for mothers with three or more children is still significant, while having three or more
children depresses the wages of women among this later millennial cohort by about 8.5%.
The full model with job characteristics controls does not change these coefficients.
Compared with the human capital model, millennial mothers with one or two children do
not appear to experience statistically significant wage penalties. The effect of having
more than three or more children is quite similar and statistically significant at 8.2%.
Table 11 shows that the motherhood penalty has declined significantly over time,
especially among mothers with one or two children. The effect of children on women’s
wages is statistically significant across all models, although controlling for human capital
and job characteristics reduces the child penalty on women’s hourly wages among the
earlier cohort. Compared with baby boom women, millennial women therefore
experience a smaller or no wage penalty for motherhood. Human capital and job
characteristic variables significantly reduce the child effect on wages for women with one
or two children, and these coefficients are not statistically significant. Consequentially,
only mothers with three or more children experience a consistent child penalty across
models (21.5%, 8.5%, and 8.2% respectively) and the size of this penalty is smaller than
that among baby boom mothers with three or more children. Thus, fixed-effect models
reveal that the coefficients for having children are greater among baby boom women than
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among their younger millennial counterparts.
Table 12 shows the result of fixed-effects models by marital status. I created
interaction terms between number of children (continuous variable) and marital status to
test Hypothesis 1: Married millennial mothers experience a smaller wage penalty for
motherhood compared to that of married baby boom mothers. Using the same data set
(NLSY79), previous studies show that married mothers experience the largest wage
penalty for motherhood compared to other mothers in different partnership situations
(Budig and England 2001; Glauber 2007). Looking at the NLSY79 results first in this
analysis, married mothers experience the highest wage penalty (12.52%) in the baseline
model with family and demographic controls. By contrast, never-married mothers
experience the lowest child penalty (5.76%) compared to women in different partnership
situations. The coefficients indicate an 11.85% child penalty for cohabiting mothers and a
similar 11.63% penalty for divorced mothers. The results are consistent with Budig and
England (2001)’s findings, although cohabitation is not part of their analysis.
The inclusion of human capital variables decreases married mothers’ wage
penalty to 7.9 %. Never-married mothers, by contrast, receive a lower 3.56% penalty.
After adding human capital and job characteristics to the baseline model, married
mothers still experience a wage penalty of 7.36% and never-married mothers a 3.46%
penalty. Interaction terms are not statistically significant for cohabiting and divorced
mothers for both the human capital and job characteristics models.
The coefficients for the later NLSY97 wave show that the association between
motherhood and marital status changes across cohorts. In the baseline model, the wage
penalty is 6.5% for never-married mothers and 3.5% for married mothers. Interaction
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terms are not statistically significant for cohabiting and divorced mothers across all three
models. In contrast to the earlier cohort, married women in the NLSY97 wave do not
experience the largest child penalty compared to women in different partnership
situations. After adding the human capital variable to the baseline model, never-married
mothers receive about a 3% wage penalty while the coefficient for married women is not
statistically significant. Findings from Table 3 therefore confirm Hypothesis 1: Married
millennial mothers indeed experience a smaller wage penalty for motherhood compared
to that of married baby boom mothers. While child penalties for never-married mothers
are the lowest among baby boom women, the results confirm that never-married women
experience the highest wage penalty among millennials compared to their baby boom
counterparts.
Table 13 presents results from fixed-effects models. I ran separate models by
women’s college education status to test both Hypothesis 2 (Among college-educated,
millennials receive a smaller wage penalty for motherhood compared to baby boomers)
and Hypothesis 3: (Among non-college educated women, millennials receive a larger
wage penalty for motherhood compared to baby boomers). The non-college educated
category includes high school dropouts, along with high school or some-college
graduates. Women who hold BA degrees or graduate degrees are combined together as
college graduates. Among non-college educated women in the earlier cohort, each
childbirth reduces the hourly wages of women by 9.64% in the baseline model after
controlling for family and demographic factors. The inclusion of human capital variables
(except education level) reduces the child penalty from 9.64% to 7.57%. Controlling for
all the job characteristics, non-college educated women still receive a 7.36% wage
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penalty compared to non-mothers with similar education levels.
Turning to college-educated women in the earlier baby boom cohort, the size of
the penalty slightly grows between the human capital and baseline models, from 7.79% to
8.11%. The increased coefficient after controlling for human capital variables shows that
losing work experience does not explain the wage penalty for college-graduated women.
While the addition of job characteristics reduces the penalty a bit, women still experience
about a 7.9% wage penalty in the full model.
Results for the later cohort of women demonstrate that millennial women
experience a lower level of wage penalty among both non-college educated and collegeeducated groups compared to baby boom women. Non-college educated women, by
contrast, do not experience a significant wage penalty in the NLSY97 cohort. This
finding therefore does not support Hypothesis 3 which states: Among non-college
educated women, millennials receive a larger wage penalty for motherhood compared to
baby boomers. College-educated women, however, do experience a statistically
significant wage penalty. In the baseline model, the penalty is 4.19%. Controlling for
human capital variables, the penalty slightly goes up to 4.81%. In the full model with job
characteristics controls, the child penalty is about 4.5%. Based on these more refined
results, Hypothesis 2 (Among college-educated, millennials receive a smaller wage
penalty for motherhood compared to baby boomers) thus is supported. Among collegeeducated, millennials do receive a smaller wage penalty for motherhood compared to
baby boomers. In sum, wage penalties decline for both college-educated and non-college
educated women across cohorts. Among the later cohort, however, non-college educated
women do not experience a wage penalty compared to their childless counterparts. By
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contrast, college educated millennial women still do experience a significant wage
penalty but the size of the penalty is smaller than that observed for the earlier cohort of
baby boomers.
Table 14 tests whether early versus late motherhood has different motherhood
wage effects. In Hypothesis 4, I expected that working mothers who delay their childbirth
until after age 30 would experience a smaller wage penalty for motherhood compared to
women who birth children up and to including age 30. Delayed motherhood as a
dichotomous variable indicates mothers who delayed their childbirth to after age 30
(Amuedo-Dorantes and Kimmdel 2005). Interaction terms between number of children
(continuous variable) and delayed motherhood (dichotomous variable with women who
gave birth after age 30 equal to 1) are included in the models.
Results suggest that delayed motherhood reduces the size of the wage penalty
among the earlier NLSY79 cohort. In the family and demographic model, women who
started their motherhood before age 30 experience about a 12.8% penalty. In contrast, the
child penalty for women who delayed their motherhood after 30 is about 3.4%, which is
smaller than their counterparts. Adding human capital controls, the child penalty is 7.8%
for early motherhood and 3.8% for late motherhood. Controlling for job characteristics,
the size of the motherhood wage penalty is smallest, which is 7.6% for earlier
motherhood and 3.6% for later motherhood.
Similar to these previous results, the motherhood wage penalty associated with
millennial women is lower than that among their baby boom counterparts. In the baseline
model, the wage penalty is about 5.6% for women who experienced earlier motherhood.
Notably, there is no wage penalty for delayed motherhood among millennials. In fact, the

86

wage premium for delayed motherhood is about 5.3%. After controlling for human
capital variables, women who become mothers before age 30 receive about a 1.5% child
penalty; this penalty, however, is not statistically significant for millennial mothers.
Findings are consistent in the job characteristics model: wage penalties for earlier
motherhood is about 1.4%, but there is no significant effect of delayed motherhood on
women’s wages among millennials. Results in Table 14 hence support Hypothesis 4:
Working mothers who delay their childbirth until after age 30 experience a smaller wage
penalty for motherhood compared to women who birth their children up and to including
age 30.

Discussion and Conclusion
Despite the scholarship which indicates that women’s labor force participation
and family behaviors have changed dramatically over time, less attention has been given
to millennial women’s partnership and parental behaviors compared to those of baby
boom women. Using data which compare earlier baby boom and later baby boom
cohorts, Avella and Smock (2003) found that the motherhood wage penalty has not
declined over time between these two cohorts of baby boom women. Jee et al. (2018)
also uncovered no decline in the motherhood wage penalty when they controlled for
education and workforce experience between 1986 and 2014. When I compared the later
baby boom cohort with the more recent millennial cohort, however, I did discover
changes in the motherhood wage penalty between the 1979-1994 and 1997-2015 survey
waves among young women aged between 18 and 35 in both cohorts. After controlling
for family and demographic characteristics, each childbirth tends to decrease wages about
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12.3% among baby boom women while millennial mothers experience less than half of
this penalty (4.8%). What I also found which is particularly crucial is that after using
controls for human capital factors, the wage penalty does not remain statistically
significant among millennial women. This finding is consistent with previous studies
which used cross-sectional data from the Current Population Survey (Pal and Waldfogel
2016; Glauber 2018) as well as the OLS models. It is important to note that the current
findings are based on a longitudinal analysis which—unlike previous cross sectional
investigations—allows for the tracking of this wage penalty over time as well as for the
focusing on differences between baby boomers and millennials.
So the central question here now becomes: are there circumstances in which
millennial mothers do experience a wage penalty? Again, I turned to examining other
factors which might impact this relationship. What was uncovered is that this penalty
significantly occurs when millennial mothers have three or more children, even when
controlling for human capital and job characteristics.
Moreover, this study provides strong evidence that the effect of marriage or
selection into marriage has changed over time. Compared to married childless women for
both cohorts, married mothers within the baby boom cohort receive the largest wage
penalty while conversely their millennial counterparts enjoy instead a wage boost.
Unmarried mothers in the later, younger millennial cohort, however, experience an even
larger child penalty compared to baby boom mothers; this is a noteworthy finding, given
its consistency with results of a previous study by Pal and Waldfogel (2016). In terms of
college education, it is also important to underscore that there is no statistically
significant wage penalty for non-college educated women among millennials compared
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to their baby boom counterparts: college educated women still experience the
motherhood wage penalty across both cohorts, but the size of the penalty is smaller
among the earlier cohort of baby boom women. Yet delayed motherhood decreases the
size of the motherhood wage penalty among both cohorts: mothers who delay their
motherhood until after the age of thirty do experience a wage premium compared to their
counterparts, but this difference is not significant after controlling for human capital and
job characteristic factors.
Why do white millennial mothers receive a smaller penalty than do their baby
boom counterparts in the United States? There are a number of reasons to consider as to
why the motherhood wage penalty in the United States has declined over the last several
decades. One possible explanation is that women’s engagement in the labor market has
changed. Women are more likely to continue working after childbirth and if they do, they
are out of the labor market for a shorter period time and therefore less likely to lose their
work experience after childbirth. In 2007, 64% of mothers who had a first childbirth
returned to work after three months. In contrast, the proportion of mothers who were
working three months after childbirth was only 10% between 1961 and 1965 among the
earlier baby boomers (Laughlin 2011).
Secondly, marriage has become even more positively associated with women’s
education and earnings potential, and this relationship might have led to the decline in the
family way gap for married mothers. As discussed in the previous section, even married
women who become mothers tend to experience a positive wage differential compared to
those without children. Previous studies have shown that that full-time employment and
higher levels of education will increase never married women’s transition to marriage
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(Oppenheimer and Lew 1995). In addition, the effect of marriage on women’s wages and
on the marriage premium among the millennial cohort appears to differ from that of the
later baby boom cohort: compared to baby boom women, positive selection into marriage
explains more of the move into marriage among millennial women (Budig and Lim
2016). Similarly, Juhn and McCue (2016) found that lower earnings among women are
no longer associated with marriage for the recent millennial cohort. Rather, millennial
women are more likely to be selected into marriage based on their higher economic
resources, and consequently this cohort of married mothers experiences a wage boost or
no wage penalty for motherhood.
To conclude, much remains unanswered in this study; thus future research should
address a few limitations. First, the time period for both data sets used here cannot be
extended because the oldest respondents of the most recent available year in 2015 in the
NLSY97 dataset are 35 years old. For creating comparability across the two cohorts, the
age range in this analysis had to be between 18 and 35 years for both groups.
Unfortunately the current age range does not fully capture women’s transition into
motherhood, particularly for highly educated or professional women who tend to delay
their motherhood until after age 35. Descriptive statistics also suggest that the transition
into motherhood among millennials is still in progress. Moreover in the earlier NLSY79
data, about 46% of baby boom women became mothers; yet only about 26.5% of them
gave birth within this age range. As the later NLSY97 cohort continues to age, future
research can explore the long term perspective of the family gap in pay across baby boom
and millennial cohorts.
As previous studies have suggested, delayed childbirth is defined among women
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who gave childbirth after age 30. Defining delayed motherhood at age 30 might not allow
this current study to fully capture effects of delayed motherhood among millennials,
especially for women who are highly educated and delay their motherhood after 35.
Because of this data-based limitation, I was not able to analyze women older than 35. As
millennials get older and data observation of the NLSY97 thereby expands, future studies
should investigate delayed motherhood with women through 45 for whom I expect
stronger effects of delayed motherhood on their wages.
In addition, future research should address the unanswered question of how the
motherhood wage penalty for US black mothers has changed over time. Since only white
mothers were included in the present analysis, this paper thus was unable to tease out the
changed child penalty for black mothers. Previous studies have shown that white mothers
receive a larger penalty than do black mothers (Budig and England 2001; Glauber 2007).
For example, Pal and Waldfogel (2016) found that the family gap in pay between mother
and non-mothers has been narrowed dramatically among white mothers, but not among
black mothers. According to the results from the OLS models with the Current
Population Survey data, black mothers received the smallest motherhood wage penalty
between the late 1960s and early 1970s, but the trends show that they experienced the
biggest wage penalty during more recent years (Pal and Waldfogel 2016). Given that
black women were excluded from this analysis, reasons as to why the motherhood wage
penalty has worsened for black mothers in the United States are left for future studies.
Lastly, policy changes between baby boom and millennial cohorts are not fully
captured in this current analysis. Peterson et al. (2014) show that an expansion of workfamily policy is associated with the reduced family gap in pay between mothers and non-
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mothers in Norway. From a cross-national perspective, studies have emphasized the
importance of a work-family policy and how this policy can close the family gap in pay
for mothers (Boeckmann et al, 2015; Budig et al 2016). The current study has explored
the micro level differences across cohorts and how family and demographic factors as
well as human capital and job characteristics contribute to the effect of motherhood on
women’s wages in the United States. Therefore, it is now particularly important to
examine macro-level changes over the last few decades with a focus on the impact of
work-family policy on reducing the family gap in terms of pay to mothers in the United
States.
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CHAPTER 5
CONCLUSION AND POLICY IMPLICATIONS
In the three empirical chapters, this dissertation study has examined whether and
how the wage penalty for motherhood changes across a women’s life course as well as
between baby boom and millennial cohorts. The study has focused on in particular the
transition to first-time motherhood among millennials and how these patterns differ by
race. Most previous literature on the motherhood wage penalty period looked at only
baby boomers while any findings for millennials were based on cross-sectional data
without providing extensive measures of women’s work experience. This conclusion will
highlight the central findings of this dissertation study, its limitations, and its broader
implications.
The first empirical chapter has mapped variations in the motherhood wage penalty
over a woman’s lifetime. Recent research has shown that being a mother lowers women’s
hourly earnings. The motherhood wage penalty has been found to be a major source of
the gender pay gap, persisting across a woman’s life course. Yet there have been few
studies undertaken on whether the wage penalties for motherhood change over the course
of women’s lives. This study therefore has asked: (1) Does the motherhood penalty
change across a woman’s life course? and (2) Are there any substantial variations in
motherhood penalty among mothers distinguished by their education level, marital status,
and race? Using panel data from the National Longitudinal Survey of Youth 1979, this
research has investigated whether and how this wage penalty for motherhood changes
across a woman’s life course. Overall, the findings strongly suggest that the child penalty
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indeed does increase a few years after women’s first childbirth and peaks when their
children are teenagers. Importantly, by the time mothers experience 17 years of parenting
they no longer suffer a significant wage penalty. More specifically, this study has
uncovered that college-educated women have lower and statistically nonsignificant
penalties compared with mothers without a college education. In contrast, married
mothers have significantly larger child penalties compared to cohabiting, never married,
and divorced mothers. In terms of their number of children, mothers with three or more
offspring also experience larger penalties. For black women, however, having children
does not decrease their wages with years of parenting. These findings thus provide strong
evidence that the negative association found between motherhood and wages is greater
among white than black women.
The second empirical chapter raises questions with regard to the decline in total
fertility rate in recent years, and how this decline is linked to disparities in millennial
women’s transitioning patterns to motherhood by difference racial groups. This research
also examined whether women’s race, education attainment, marital status, and
employment types are associated with experiencing first time motherhood. With data
drawn from the wave of 1997-2011 National Longitudinal Survey of Youth, I used
discrete-time event history analysis and created predicted probabilities based on the
regression models. Results show that black women have the highest predicted probability
of transitioning to motherhood (9.6%), followed by Latina (5.3%) and white (5.1%)
women; there differences between white and Latina women, however, are not statistically
significant. White women with less than high school education show the highest
predicted probability of becoming first-time mothers (8.2%) while white women with
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bachelor’s degrees have the lowest predicted probability (4.2%). Educational differences
were not found to be statistically significant among black and Latina women. Among all
race groups except Latina women, marriage thus appears to predict the highest
probability of transition into motherhood. Among Latina women, both cohabitation and
marriage are similar in predicting becoming a mother. Moreover, unemployed women
show the highest predicted probability of becoming first-time mothers across all race
groups. Therefore these findings uncover that Latina women are not more likely to
become mothers compared to white women. Also, marriage emerges as the strong
predictor in terms of signaling first time motherhood among white and black women.
Thus, it is possible that current low fertility rates are driven by a decline in non-marital
birth rates among millennial mothers, particularly among minorities.
The third empirical chapter focuses on the different size of the motherhood wage
penalty across millennial and baby boom cohorts. Previous studies on the millennial
motherhood wage penalty have relied only on cross-sectional data without controlling for
women’s work experience. While one recent study with PSID data utilized overlaps of
samples between its time periods, this research did not fully capture the discontinuity of
the millennial as compared to that of the baby boom cohort. Thus this current study, by
using the 1979-1994 waves of the National Longitudinal Survey of Youth (NLSY79)
along with the 1997-2015 wages from later waves of this survey (NLSY97), was able to
construct fixed-effects models and compare the effect of motherhood on women’s wages
across baby boomers and millennials. These new findings suggest that millennial mothers
experience a smaller size of the wage penalty compared to baby boom mothers; moreover
this penalty disappears once human capital and job characteristics are controlled for,
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except for mothers with three or more children. While married mothers used to receive
the largest wage penalty compared to mothers with different partnership statuses, their
millennial counterparts by contrast enjoy a wage boost. After controlling for human
capital and job characteristics, the differences across marital status, however, become
statistically insignificant among millennials. My findings therefore point to two trends:
1) the motherhood wage penalty has changed across two cohorts of young women while
2) the wage gap between mothers and non-mothers has narrowed over time.
Thus these findings provide strong evidence that the wage penalty for motherhood
among baby boom women continues to exist among those mothers with teenagers while
the wage penalty becomes larger during their early childrearing years. Within this baby
boom cohort, white mothers and non-college educated women seem to experience a
larger penalty than is observed among their counterparts. So despite evidence from
qualitative studies and anecdotal media reports that suggest there is a continuous conflict
between paid work and women’s providing care for their children across their lifespan,
research still tends to focus only on mothers with younger children. The findings here
point strongly to the value of taking into account that the majority of mothers remain fulltime workers while their children are preschoolers. Motherhood thus seems to have a
long-term negative impact which becomes a cumulative disadvantage on women’s
wages; moreover, this impact worsens over time, up to 17 years of motherhood. This pay
gap between mothers and childless therefore may be contributing to a gender gap in
general, since the gap in pay between men and childless women has narrowed.
Moreover, young millennial mothers experience a smaller wage penalty than do
baby boom women. After controlling for human capital and job characteristics factors,
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only mothers with multiple children experience statistically a significant wage penalty.
This pay gap may have narrowed because millennial women have invested more of their
human capital than have those in previous generations (Jee et al. 2018). Millennials,
however, do not experience the largest wage penalty for married motherhood. Rather,
those who are married mothers experience a small wage boost, but this premium
disappears after controlling for human capital and job characteristics factors. These
dissertation findings thus show that the effect of motherhood on wages has decreased
across the two cohorts. Yet it is crucial to note that millennial women have not yet
completed their transition into motherhood. Therefore future studies need to address a
longer period of data observation and follow women who are older than 35.
Census data show that total fertility rates have dropped sharply in the United
States during the last decade. These current findings indeed demonstrate that this decline
is also evident when longitudinal data are examined, especially among Latina women. In
contrast to previous findings, both black and Latina young mothers are more likely to
have children in marital relationships, and cohabiting and marriage similarly predict
motherhood among Latina women. Minority women used to show greater total fertility
rates than did white women; this dissertation’s findings, however, show that there are no
statistically significant differences between white and Latina mothers for transitioning
into first time motherhood. These findings thereby imply that current fertility rates have
been driven mainly by black and Latina women as well as by unmarried women across
all race groups.
Policies which aim at helping mothers therefore would benefit by focusing on
mothers with younger children. Nonetheless, these findings also underscore that the wage
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penalty for motherhood continues and becomes larger up to 17 years of parenting. It thus
is important to extend support to mothers with teenagers. Peterson et al. (2014) note that
work-family policies in Norway have narrowed the motherhood wage penalty from 1979
to 1996. Thus the United States should consider such generous work-family policies that
include increases in protection from flexibilization of hours and schedules to help
families. Notably, work-family policies solely based on employers’ needs in the United
States disadvantage low-income families in particular. Therefore policy initiatives
intended to support mothers throughout their children’s living at home should be the next
step to contribute to lowering motherhood wage penalties.
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APPENDICES
APPENDIX A
THE TABLES
Table 1: Selected Descriptive Characteristics of NLSY79 by Parental Status,
Weighted

Number of Person-years
Family & Demographics
Age

Baby Boomers, NLSY79 (1979-2012)
White Women
Black Women
Sig.
Childless
Mothers
Childless
Mothers
Test
15,648
16,442
4,660
7,872
28.72
(.20)

*

78.6%

37.10
(.12)
1.91
(.02)
24.27
(.15)
12.79
(.12)
68.3%

*

88.3%

36.50
(.17)
1.90
(.01)
22.34
(.19)
14.14
(.18)
85.8%

*

44.7%
38.9%
7.7%
8.8%

2.2%
78.6%
4.4%
14.8%

*
*
*
*

63.1%
21.6%
5.5%
9.8%

25.0%
43.9%
6.0%
25.1%

*
*

13.98
(.09)

13.57
(.07)

*

13.70
(.16)

13.32
(.08)

*

3.4%
39.3%
22.1%
23.4%
11.8%

3.7%
47.9%
23.9%
14.0%
10.4%

*
*

5.2%
37.2%
31.4%
16.9%
9.4%

4.6%
42.9%
38.5%
9.4%
4.6%

*
*
*
*
*

3.74
(.13)
9.72
(.18)
1.59
(.02)
38.68
(.21)

5.85
(.16)
15.24
(.14)
1.43
(.01)
34.78
(.26)

*

4.56
(.29)
10.04
(.31)
1.52
(.03)
38.82
(.33)

5.46
(.22)
13.23
(.18)
1.43
(.02)
38.31
(.26)

*

$17.77
(.34)
14.0%

$18.29
(.32)
13.4%

*

$16.31
(.55)
13.0%

$15.84
(.33)
11.0%

Number of Children
Age of First Birth
Parental Duration
Urban Residence
Marital Status
Never married
Married
Cohabiting
Divorced
Human Capital & Labor Supply
Years of Education
Highest Grade Attained
Degree
High School Dropout
High School Graduate
Some College
Bachelor
Masters/Doctorate
Employment
Job Tenure
Job Experience
# of Jobs Ever Held
Usual Work Hours at Current Job
Job Characteristics
Hourly Wage
Irregular Shift

30.42
(.33)

Sig.
Test

*
*
*

*

*
*
*

*

*
*
*

*

*
*

Notes: Numbers in parentheses are standard errors. * for within gender and within-race t-test or chi-square test
for significant difference (p < .05) by parental status.
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Table 2: Distributed Effects of Motherhood on Log of Hourly Wages

Baseline

Baseline +
Human
Capital/Labor
Supply

-5

0.043**

0.036*

-4

0.068***

0.057***

-3

0.075***

0.062***

-2

0.088***

0.072***

-1

0.080***

0.064***

1

-0.043*

-0.040*

2

-0.039*

-0.028

3

-0.048*

-0.040*

4

-0.052*

-0.041*

5

-0.066**

-0.053**

6

-0.080***

-0.065**

7

-0.062**

-0.044*

8

-0.073**

-0.052*

9

-0.072**

-0.046*

10

-0.097***

-0.067**

11

-0.090***

-0.054*

12

-0.089***

-0.052*

13

-0.139***

-0.094***

14

-0.094***

-0.047+

15

-0.098***

-0.045+

16

-0.094***

-0.041

17

-0.113***

-0.057*

18

-0.085**

-0.027

19

-0.081**

-0.017

20

-0.063*

0.004

Married

0.028***

0.026**

Cohabiting

0.030**

0.031**

Divorced

0.047***

0.051***

One child

0.045*

0.047*

Two children and more

-0.019

0.012

Preschooler

0.011

0.008

Urban

0.010

0.012+

North East

-0.047*

-0.051*

Central

-0.113***

-0.116***

Years before the first
childbirth

Years since the First Childbirth

Family & Demographics
Marital Status

Number of Children

Region
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South

-0.134***

-0.125***

Education
High School Graduate

0.065**

Some College

0.157***

Bachelor

0.308***

Masters/Doctorate

0.375***

Employment
Job Experience

0.029***

Job Tenure

0.010***

# of Jobs Ever Held

-0.031***

Part-time

-0.034***

Irregular Shift
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

-0.014*
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Table 3: Distributed Effects of Motherhood on Log of Hourly Wages
by College Education
BA degree and more

Without BA degree
Baseline +
Human
Baseline
Capital/Labor
Supply

Baseline

Baseline + Human
Capital/Labor
Supply

-5

0.039

0.026

0.046*

0.036+

-4

0.093**

0.080*

0.045*

0.033+

-3

0.044

0.031

0.071***

0.061***

-2

0.082*

0.067*

0.081***

0.068***

-1

0.074*

0.061+

0.079***

0.066***

1

-0.059

-0.050

-0.049+

-0.041

2

-0.036

-0.029

-0.047+

-0.034

3

-0.066

-0.064

-0.065*

-0.052*

4

-0.034

-0.025

-0.072**

-0.058*

5

-0.001

-0.007

-0.098***

-0.084**

6

-0.020

-0.024

-0.089**

-0.072**

7

-0.009

-0.023

-0.073*

-0.052+

8

0.063

0.057

-0.078**

-0.060*

9

0.022

0.013

-0.055+

-0.029

10

0.013

-0.001

-0.077*

-0.049

11

0.001

0.010

-0.065*

-0.031

12

0.046

0.033

-0.053

-0.020

13

-0.052

-0.044

-0.118***

-0.077*

14

0.011

0.002

-0.066+

-0.027

15

0.013

0.029

-0.066+

-0.017

16

-0.121

-0.123

-0.039

0.009

17

-0.016

0.007

-0.077*

-0.028

18

-0.051

-0.046

-0.029

0.022

19

0.022

0.031

-0.033

0.026

20

-0.048

-0.033

-0.006

0.052

Married

0.052*

0.049*

0.011

0.011

Cohabiting

0.030

0.029

0.029*

0.031*

Divorced

0.050

0.052

0.043**

0.053***

One child

-0.000

0.031

0.017

0.028

Two Children

-0.053

0.017

-0.054+

-0.021

Three children and more

-0.287***

-0.113

-0.083*

-0.017

Preschooler

0.090**

0.058+

0.022+

0.013

Years before the first childbirth

Years since the First Childbirth

Family & Demographics
Marital Status

Number of Children

Region
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Urban

0.001

-0.001

0.001

0.005

North East

-0.067

-0.119*

0.024

0.026

Central

-0.103*

-0.105*

-0.104***

-0.094***

South

-0.150***

-0.155***

-0.100***

-0.077***

Employment
Job Experience

0.057***

0.026***

Job Tenure

0.002

0.012***

# of Jobs Ever Held

-0.041***

-0.027***

Part-time

-0.022

-0.040***

-0.009

-0.018*

Irregular Shift
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 4: Distributed Effects of Years of Motherhood on Log of Hourly Wages by Marital Status
Married

Cohabiting

Never Married

Divorced

Baseline

Baseline +
Human
Capital/Lab
or Supply

Baseline

Baseline +
Human
Capital/Labor
Supply

Baseline

Baseline +
Human
Capital/Labor
Supply

Baseline

Baseline +
Human
Capital/Labor
Supply

-5

-0.015

-0.014

-0.012

-0.014

0.057**

0.046*

0.095

0.100

-4

0.006

0.008

0.004

0.020

0.057*

0.044+

0.111

0.092

-3

0.048+

0.047+

0.020

0.030

0.067**

0.056*

0.009

-0.010

-2

0.048*

0.042+

0.020

0.019

0.108***

0.093***

0.012

0.015

-1

0.068**

0.056**

0.051

0.062

0.091**

0.080*

-0.026

-0.034

1

-0.037

-0.032

-0.245*

-0.234+

-0.155

-0.159

-0.169

-0.212

2

-0.028

-0.020

-0.101

-0.105

-0.164

-0.138

-0.127

-0.155

3

-0.073**

-0.067*

0.013

-0.010

-0.086

-0.080

-0.104

-0.122

4

-0.053+

-0.047+

-0.138

-0.136

-0.230*

-0.208+

-0.092

-0.099

5

-0.073*

-0.068*

-0.250*

-0.227+

-0.114

-0.086

-0.065

-0.072

6

-0.081**

-0.073*

-0.079

-0.068

-0.067

-0.047

-0.014

-0.005

7

-0.058+

-0.052

0.008

0.015

-0.094

-0.070

-0.090

-0.077

8

-0.060+

-0.055+

0.109

0.128

-0.076

-0.040

0.000

0.016

9

-0.055

-0.045

0.090

0.113

-0.088

-0.069

-0.016

0.008

10

-0.054

-0.044

0.052

0.096

-0.114

-0.075

-0.076

-0.048

11

-0.062+

-0.044

0.072

0.105

-0.162

-0.123

-0.074

-0.047

12

-0.046

-0.025

-0.020

0.015

-0.313+

-0.243

-0.001

0.017

13

-0.131**

-0.104**

0.133

0.184

-0.288+

-0.221

-0.073

-0.045

14

-0.052

-0.026

-0.011

0.012

-0.485**

-0.401*

-0.021

0.017

15

-0.080+

-0.048

0.362*

0.421*

-0.631***

-0.572***

0.065

0.101

16

-0.089*

-0.059

0.105

0.142

-0.327+

-0.249

0.002

0.042

Years before the first
childbirth

Years since the first
Childbirth
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17

-0.070

-0.036

0.299+

0.349*

-0.368*

-0.318+

-0.022

0.005

18

-0.036

-0.004

0.030

0.103

-0.257

-0.174

0.072

0.124

19

0.002

0.043

0.339+

0.379*

-0.084

-0.052

-0.033

0.004

20

0.019

0.055

0.118

0.197

-0.578**

-0.384+

0.099

0.161

One child

-0.003

0.008

0.098

0.152

0.001

-0.001

0.019

0.050

Two Children

-0.054

-0.019

-0.126

0.013

-0.112

-0.076

-0.149

-0.085

Three Children and More

-0.146***

-0.071+

-0.362*

-0.202

-0.410*

-0.312+

-0.216

-0.152

Preschooler

0.037**

0.028*

0.144*

0.119*

0.091+

0.097+

-0.003

0.007

Urban

-0.002

-0.001

0.008

0.005

0.033

0.029

0.010

0.003

North East

0.030

0.009

-0.290*

-0.339**

0.008

0.018

0.118

0.102

Central

-0.091**

-0.082*

-0.460***

-0.387***

-0.021

-0.024

-0.035

-0.060

South

-0.106**

-0.097**

-0.601***

-0.557***

-0.066

-0.059

-0.001

0.005

Family &
Demographics
Number of Children

Region

Education
High School Graduate

0.060

0.053

-0.013

0.003

Some College

0.215***

0.184

0.050

0.087

Bachelor

0.368***

0.202

0.214**

0.416**

Masters/Doctorate

0.503***

0.650*

0.147+

0.309*

Job Experience

0.026***

0.053***

0.049***

0.032***

Job Tenure

0.010***

0.005

0.003

0.013***

# of Jobs Ever Held

-0.028***

-0.008

-0.036***

-0.024**

Part-time

-0.023*

0.016

-0.051***

-0.060*

Irregular Shift

-0.019+

0.006

-0.020

0.034

Employment

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 5: Distributed Effects of Years of Motherhood on Log of Hourly Wages by Number of
Children
One Child
Baseline +
Human
Baseline
Capital/Labor
Supply

Two Children
Baseline +
Human
Baseline
Capital/Labor
Supply

Three or More Children
Baseline +
Human
Baseline
Capital/Labor
Supply

-5

0.031*

0.027+

0.042**

0.035*

0.042**

0.035*

-4

0.048***

0.043**

0.059***

0.049***

0.054***

0.044**

-3

0.054***

0.051***

0.064***

0.053***

0.065***

0.056***

-2

0.070***

0.062***

0.079***

0.067***

0.080***

0.066***

-1

0.065***

0.057***

0.072***

0.060***

0.067***

0.055***

1

-0.034*

-0.029+

0.056

0.066

0.055

0.119

2

-0.034*

-0.018

-0.030

-0.008

0.061

0.095

3

-0.046*

-0.028

-0.074**

-0.043+

-0.191*

-0.135

4

-0.057**

-0.032

-0.075**

-0.031

-0.190***

-0.116*

5

-0.052*

-0.028

-0.090***

-0.039+

-0.218***

-0.148***

6

-0.041+

-0.019

-0.121***

-0.066**

-0.200***

-0.114**

7

0.002

0.021

-0.094***

-0.034

-0.247***

-0.147***

8

-0.054*

-0.028

-0.069**

-0.006

-0.254***

-0.151***

9

-0.056*

-0.023

-0.059**

0.006

-0.243***

-0.133***

10

-0.063*

-0.038

-0.099***

-0.025

-0.242***

-0.120***

11

-0.050+

-0.012

-0.068**

0.009

-0.268***

-0.143***

12

-0.042

-0.012

-0.090***

-0.011

-0.218***

-0.088**

13

-0.104***

-0.067*

-0.111***

-0.030

-0.306***

-0.160***

14

-0.054+

-0.020

-0.125***

-0.036

-0.153***

-0.012

Years before the first
childbirth

Years since the first
childbirth
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15

-0.003

0.059+

-0.117***

-0.034

-0.203***

-0.052+

16

0.008

0.040

-0.138***

-0.044+

-0.160***

-0.007

17

-0.066+

-0.009

-0.092***

-0.005

-0.231***

-0.072*

18

-0.001

0.045

-0.075**

0.021

-0.200***

-0.046

19

-0.049

0.017

-0.088**

0.003

-0.141***

0.030

20
Family &
Demographics

-0.026

0.026

-0.043

0.062*

-0.143***

0.019

Married

0.028**

0.014

0.038***

0.036**

0.052***

0.046***

Cohabiting

0.013

0.037**

0.037**

0.054***

0.045***

0.067***

Divorced

0.035**

0.032*

0.053***

0.023

0.069***

0.036*

Preschooler

0.037**

0.021*

0.028*

0.030***

0.039*

0.046***

Urban

0.016+

0.017+

0.017+

0.021*

0.012

0.019+

North East

-0.105***

-0.102***

-0.038

-0.041

-0.044

-0.047+

Central

-0.170***

-0.169***

-0.080***

-0.090***

-0.111***

-0.119***

South

-0.195***

-0.181***

-0.112***

-0.110***

-0.115***

-0.107***

Marital Status

Region

Education
High School Graduate

0.072*

0.064*

0.052+

Some College

0.112**

0.154***

0.154***

Bachelor

0.243***

0.350***

0.308***

Masters/Doctorate

0.288***

0.437***

0.357***

Job Experience

0.042***

0.036***

0.035***

Job Tenure

0.008***

0.009***

0.009***

# of Jobs Ever Held

-0.037***

-0.032***

-0.027***

Part-time

-0.024***

-0.031***

-0.022**

Irregular Shift

-0.021**

-0.029***

-0.023**

Employment

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 6: Distributed Effects of Motherhood on Log of Hourly Wages Among Black
Women

Baseline

Baseline +
Human
Capital/Labor
Supply

-5

0.020

0.024

-4

0.076*

0.073*

-3

0.085**

0.082**

-2

0.059*

0.053+

-1

0.044

0.036

1

-0.015

-0.017

2

-0.003

0.008

3

0.027

0.034

4

0.016

0.023

5

0.021

0.031

6

-0.010

-0.004

7

0.033

0.042

8

-0.004

0.010

9

-0.006

0.006

10

-0.032

-0.014

11

-0.011

0.004

12

-0.039

-0.019

13

-0.025

-0.005

14

-0.000

0.028

15

-0.007

0.016

16

0.022

0.052

17

-0.021

0.005

18

-0.022

0.011

19

-0.040

-0.010

20

-0.010

0.023

Married

0.039**

0.039**

Cohabiting

0.029

0.031+

Divorced

0.036*

0.041*

One child

0.024

0.022

Two Children

-0.025

-0.018

Three children and more

-0.068

-0.036

Preschooler

-0.004

-0.007

0.042**

0.046**

Years before the first
childbirth

Years since the First Childbirth

Family & Demographics
Marital Status

Number of Children

Region
Urban
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North East

-0.063

-0.064

Central

-0.081+

-0.113**

South
Education

-0.124***

-0.122***

High School Graduate

0.057

Some College

0.104*

Bachelor

0.214***

Masters/Doctorate

0.232***

Employment
Job Experience

0.018***

Job Tenure

0.010***

# of Jobs Ever Held

-0.029***

Part-time

-0.015

Irregular Shift
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

0.001
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Table 7: Means and Standard Deviations (in Parentheses) for Variables Used in the Analysis,
by Race from NLSY97, Weighted

NLSY97: 1997-2010
Variable

All

White

Black

Hispanic

Being parents

0.06

(0.23)

0.05

(0.22)

0.07

(0.26)

0.06

(0.24)

Never married

0.63

(0.48)

0.61

(0.49)

0.83

(0.38)

0.64

(0.48)

Cohabiting

0.16

(0.36)

0.17

(0.37)

0.1

(0.29)

0.14

(0.35)

Married

0.2

(0.40)

0.21

(0.41)

0.07

(0.26)

0.2

(0.40)

Divorced

0.01

(0.11)

0.01

(0.11)

0.01

(0.07)

0.02

(0.14)

Education (in years)

14.09

(2.46)

14.19

(2.46)

13.96

(2.51)

13.4

(2.32)

Less than high school

0.08

(0.27)

0.08

(0.27)

0.09

(0.29)

0.11

(0.31)

High school

0.57

(0.50)

0.55

(0.50)

0.63

(0.48)

0.66

(0.48)

Some college

0.05

(0.23)

0.05

(0.23)

0.04

(0.19)

0.08

(0.27)

Bachelor's degree

0.24

(0.43)

0.26

(0.44)

0.18

(0.39)

0.13

(0.34)

Masters/PhD

0.05

(0.22)

0.06

(0.23)

0.06

(0.24)

0.03

(0.16)

ASVAB score (Cognitive skills)

61.78

(25.93)

65.52

(24.27)

45.01

(26.85)

46.61

(26.61)

Enrolled in School

0.39

(0.49)

0.39

(0.49)

0.41

(0.49)

0.34

(0.47)

Work experience

6.01

(3.80)

6.14

(3.82)

5.11

(3.48)

5.82

(3.79)

Seniority

1.97

(2.06)

1.97

(2.05)

1.84

(2.03)

2.1

(2.21)

Full-time employment

0.49

(0.50)

0.49

(0.50)

0.49

(0.50)

0.51

(0.50)

Part-time employment

0.39

(0.49)

0.39

(0.49)

0.36

(0.48)

0.37

(0.48)

Union member

0.08

(0.26)

0.07

(0.25)

0.11

(0.31)

0.09

(0.29)

Irregular work schedule

0.22

(0.41)

0.22

(0.42)

0.21

(0.41)

0.21

(0.41)

Professional occupation

0.29

(0.45)

0.3

(0.46)

0.27

(0.44)

0.22

(0.42)
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Annual earnings (in thousands)

20.67

(21.96)

21.11

(22.55)

18.17

(21.00)

19.39

(16.90)

Age

22.71

(4.12)

22.71

(4.10)

22.56

(4.14)

22.85

(4.21)

Mothers' education (in years)

13.56

(2.73)

13.86

(2.53)

13.07

(2.24)

11.39

(3.64)

Urban residence

0.75

(0.43)

0.73

(0.44)

0.83

(0.37)

0.87

(0.34)

Northeast

0.17

(0.38)

0.18

(0.38)

0.12

(0.33)

0.16

(0.37)

North central

0.29

(0.45)

0.32

(0.47)

0.16

(0.37)

0.12

(0.32)

South

0.32

(0.47)

0.29

(0.45)

0.64

(0.48)

0.26

(0.44)

Observations

16,684

10,710

3,177
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2,797

Table 8: Determinants of the First Transition into Motherhood, by Race

NLSY97: 1997-2010
All
Variables

Coeff.

White
Std. Err

Black

Coeff.

Std.
Err

Hispanic

Coeff.

Std. Err

Coeff.

Std. Err

Partnership Status
Married

2.168***

(0.096)

2.563***

(0.143)

1.785***

(0.220)

1.628***

(0.213)

Cohabiting

1.355***

(0.102)

1.384***

(0.156)

1.355***

(0.188)

1.682***

(0.219)

Divorced
0.678*
Human Capital & Labor Supply

(0.340)

0.953*

(0.480)

0.382

(1.075)

0.741

(0.565)

High School

-0.179

(0.139)

-0.536*

(0.212)

0.140

(0.265)

0.171

(0.276)

Some College

-0.079

(0.201)

-0.486+

(0.281)

0.388

(0.451)

0.059

(0.453)

BA

-0.394*

(0.182)

-0.798**

(0.259)

-0.059

(0.385)

-0.208

(0.426)

MA/PhD

-0.076

(0.227)

-0.485

(0.304)

0.239

(0.515)

-0.081

(0.733)

ASVAB (Cognitive Skills)

-0.006***

(0.002)

-0.004*

(0.002)

-0.012***

(0.004)

-0.003

(0.004)

School Enrollment

-1.122***

(0.106)

-1.285***

(0.165)

-0.819***

(0.188)

-0.843***

(0.230)

Experience

0.008

(0.019)

-0.021

(0.024)

0.090+

(0.048)

-0.005

(0.053)

Seniority

0.039*

(0.018)

0.050*

(0.023)

0.005

(0.047)

0.028

(0.047)

Full-time employment

-0.945***

(0.110)

-0.960***

(0.153)

-0.786***

(0.213)

-1.004***

(0.254)

Part-time employment

-0.685***

(0.111)

-0.492**

(0.154)

-0.995***

(0.219)

-0.848***

(0.252)

Job Characteristics
Union membership

0.198+

(0.118)

0.123

(0.173)

0.396+

(0.208)

0.152

(0.285)

Irregular Shift

-0.231*

(0.097)

-0.114

(0.126)

-0.388+

(0.204)

-0.492*

(0.245)

Professional

-0.118

(0.095)

-0.112

(0.121)

0.040

(0.210)

-0.264

(0.246)

Annual Income (in thousands)

0.002

(0.002)

0.002

(0.002)

-0.002

(0.006)

0.009

(0.007)

Mother's Education

-0.038**

(0.014)

-0.050*

(0.020)

-0.090*

(0.041)

-0.026

(0.024)

Black

0.761***

(0.100)

Demographic Variable & SES
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Hispanic

0.054

(0.109)

Constant

-2.489**

(0.849)

Observations

16,684

-1.385
10,710

(0.943)

-1.962+
3,177

All models control for age, region, urban/rural residence. Standard errors in parentheses.
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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(1.104)

-2.846*
2,797

(1.362)

Table 9: Means and Standard Deviations (in Parentheses) for Variables Used in the Analysis, by
Motherhood Status: NLSY79 and NLSY97
NLSY79: 1979-1994
Childless

NLSY97: 1997-2015

Mothers

Childless

Mothers

Hourly wage

14.98

(8.35)

14.42

(8.99)

15.714

(11.08)

18.05

(12.95)

Ln Hourly wage

2.58

(0.51)

2.51

(0.57)

2.56

(0.65)

2.67

(0.71)

Age

24

(3.92)

27.8

(3.79)

23.52

(4.00)

27.24

(4.12)

1.68

(0.72)

1.59

(0.72)

Number of Children
Never married

0.56

(0.50)

0.04

(0.20)

0.68

(0.47)

0.15

(0.36)

Cohabiting

0.07

(0.26)

0.06

(0.24)

0.15

(0.36)

0.2

(0.40)

Married

0.31

(0.46)

0.75

(0.43)

0.16

(0.36)

0.59

(0.49)

Divorced

0.05

(0.23)

0.15

(0.36)

0.01

(0.11)

0.06

(0.23)

Urban residence

0.79

(0.41)

0.7

(0.46)

0.72

(0.45)

0.66

(0.47)

Northeast

0.24

(0.43)

0.16

(0.37)

0.2

(0.40)

0.16

(0.36)

North central

0.29

(0.45)

0.31

(0.46)

0.31

(0.46)

0.33

(0.47)

South

0.31

(0.46)

0.35

(0.48)

0.28

(0.45)

0.35

(0.48)

Education (in years)

13.56

(2.11)

12.61

(2.01)

13.88

(2.48)

13.16

(2.67)

Less than high school

0.06

(0.24)

0.13

(0.34)

0.08

(0.27)

0.12

(0.33)

High school

0.4

(0.49)

0.54

(0.50)

0.6

(0.49)

0.61

(0.49)

Bachelor's degree or more

0.26

(0.44)

0.13

(0.34)

0.27

(0.45)

0.2

(0.40)

Enrolled in School

0.2

(0.40)

0.05

(0.21)

0.33

(0.47)

0.09

(0.28)

Work experience

5.38

(3.65)

7.3

(3.91)

6.25

(3.66)

9.13

(4.23)

Seniority

2.15

(2.42)

2.95

(3.21)

2.2

(2.24)

3.23

(3.10)

Number of jobs ever had

1.71

(0.94)

1.45

(0.74)

1.75

(1.01)

1.37

(0.79)

Weekly work hours

35.69

(11.40)

34.63

(11.72)

33.05

(14.54)

36.73

(13.55)

Irregular work schedule

0.19

(0.39)

0.16

(0.36)

0.21

(0.41)

0.16

(0.37)
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Union member

0.06

(0.24)

0.08

(0.27)

0.08

(0.28)

0.11

(0.31)

Professional occupation

0.25

(0.43)

0.2

(0.40)

0.27

(0.45)

0.27

(0.44)

Observations

16,888

10,317

22,216
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8,006

Table 10: Coefficients for the Effect of Total Number of Children (Continuous Variable) on
Log of Women's Hourly Wage, from Fixed-Effects Models: NLSY79 and NLSY97
NLSY79:
1979-1994

NLSY97:
1997-2015

Control Variable in Model
Family and Demographic Variable

-0.116***

(0.005)

-0.047***

(0.007)

Above + Human Capital Variable

-0.073***

(0.006)

-0.011

(0.007)

Above + Job Characteristics Variable

-0.071***

(0.006)

-0.010

(0.007)

Note: Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 11: Coefficients for the Effect of Total Number of Children (Dummy Variables) on
Log of Women's Hourly Wage, from Fixed-Effects Models: NLSY79 and NLSY97

Control Variable in Model

Number of
Children

Family and demographic variables

One

-0.107***

(0.010)

-0.028*

(0.013)

Two

-0.235***

(0.012)

-0.058***

(0.017)

Three +

-0.343***

(0.019)

-0.195***

(0.025)

One

-0.090***

(0.010)

-0.002

(0.013)

Two

-0.161***

(0.013)

0.006

(0.017)

Three +

-0.201***

(0.020)

-0.082**

(0.025)

One

-0.088***

(0.010)

0.001

(0.012)

Two

-0.157***

(0.013)

0.007

(0.017)

Three +

-0.194***

(0.020)

-0.079**

(0.025)

Above + Human capital variables

Above + Job characteristics

NLSY79:
1979-1994

NLSY97:
1997-2015

Note: Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 12: Coefficients for the Effect of Total Number of Children (Continuous Variables) on
Log of Women's Hourly Wage from Fixed-Effects Models, by Marital Status
NLSY79:
1979-1994

NLSY97:
1997-2015

Control Variable in Model

Marital status

Family and demographic variables

Never married

-0.056*

(0.022)

-0.063***

(0.017)

Married

-0.118**

(0.022)

0.034+

(0.017)

Cohabiting

-0.112**

(0.024)

-0.063***

(0.017)

Divorced

-0.11**

(0.024)

-0.063***

(0.017)

Never married

-0.035+

(0.021)

-0.030+

(0.017)

Married

-0.076*

(0.021)

-0.030+

(0.017)

Cohabiting

-0.035+

(0.023)

-0.030+

(0.017)

Divorced

-0.035+

(0.023)

-0.030+

(0.017)

Never married

-0.034

(0.021)

-0.025

(0.017)

Married

-0.071*

(0.021)

-0.025

(0.017)

Cohabiting

-0.034

(0.021)

-0.025

(0.017)

Divorced

-0.034

(0.021)

-0.025

(0.017)

Above + Human capital variables

Above + Job characteristics

Note: Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 13: Coefficients for the Effect of Total Number of Children (Continuous Variables) on
Log of Women's Hourly Wage from Fixed-Effects Models, by College Education

Control Variable in Model

Family and demographic variables

Above + Human capital variables

Above + Job characteristics

College
Education
Non-College
educated
College
educated
Non-College
educated
College
educated
Non-College
educated
College
educated

NLSY79:
1979-1994

NLSY97:
1997-2015

-0.092***

(0.006)

-0.009

(0.008)

-0.075***

(0.012)

-0.041**

(0.015)

-0.073***

(0.006)

-0.005

(0.008)

-0.078***

(0.013)

-0.047**

(0.015)

-0.071***

(0.006)

-0.005

(0.008)

-0.076***

(0.013)

-0.044**

(0.015)

Note: Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 14: Coefficients for the Effect of Total Number of Children (Continuous Variables) on
Log of Women’s Hourly Wage from Fixed-Effects Models, by Timing of Motherhood
NLSY79:
1979-1994

NLSY97:
1997-2015

Control Variable in Model

Timing of Motherhood

Family and demographic variables

Early Motherhood

-0.120***

(0.005)

-0.055***

(0.007)

Delayed Motherhood

-0.033***

(0.018)

0.052*

(0.015)

Early Motherhood

-0.075***

(0.006)

-0.015*

(0.007)

Delayed Motherhood

-0.037*

(0.018)

-0.015*

(0.007)

Early Motherhood

-0.073***

(0.006)

-0.014+

(0.007)

Delayed Motherhood

-0.035*

(0.018)

-0.014+

(0.007)

Above + Human capital variables

Above + Job characteristics
Note: Standard errors in parentheses
*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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APPENDIX B
THE FIGURES

Figure 1: Motherhood Effects on Hourly Wages

White Women

Motherhood effects on Ln Hourly Wages (%)
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Note: Motherhood effects on hourly wages are calculated from Table 2. The coefficient
indicates dummy variables for respondents being a mother. The baseline model controls
for age of children, marital status, and geographic location. The human capital and labor
supply model controls for work experience, work hours (part-time/full-time), education
attainment, job tenure, number of jobs that respondents ever had, and irregular shifts.
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Figure 2: Motherhood Effects on Hourly Wages by Among College Graduates

Motherhood effects on Ln Hourly Wages (%)

College Educated Women
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Note: Motherhood effects on hourly wages by college education are calculated from
Table 3, Column 1 and Column 2. The coefficient indicates dummy variables for
respondents being a mother. The baseline model controls for age of children, marital
status, and geographic location. The human capital and labor supply model controls for
work experience, work hours (part-time/full-time), job tenure, number of jobs that
respondents ever had, and irregular shifts.
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Figure 3: Motherhood Effects on Hourly Wages Among Non-College Graduates

Non-College Educated Women
Motherhood effects on Ln Hourly Wages (%)
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Note: Motherhood effects on hourly wages by college education are calculated from
Table 3, Column 3 and Column 4. The coefficient indicates dummy variables for
respondents being a mother. The baseline model controls for age of children, marital
status, and geographic location. The human capital and labor supply model controls for
work experience, work hours (part-time/full-time), job tenure, number of jobs that
respondents ever had, and irregular shifts.
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Figure 4: Motherhood Effects on Hourly Wages by Marital Status

Married Women
Motherhood effects on Ln Hourly Wages (%)
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Note: Motherhood effects on hourly wages by marital status are calculated from Table 4.
The coefficient indicates dummy variables for respondents being a mother. The baseline
model controls for age of children, marital status, and geographic locations. The human
capital and labor supply model controls for work experience, work hours (part-time/fulltime), education attainment, job tenure, number of jobs that respondents ever had, and
irregular shifts.
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Figure 5: Total Fertility Rate between 1990–2012: U.S. White, Black, and Hispanic
Women (Sweeney and Raley, 2014)
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Figure 6: Total Fertility Rate by Years of Schooling between 2001–2011
(Hazan and Zoabi 2014)
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Figure 7: Birth Rates for Unmarried Women, by Race and Hispanic Origin in the United
States in 2002, 2007, and 2012 (Curtin, Ventura, and Martinez 2014)
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Figure 8: Impact of Race on Becoming a First-time Mother from Discrete-time Event
History Model
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Figure 9: Impact of Educational Attainment on Becoming a First-time Mother from
Discrete-time Event History Model
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Figure 10: Impact of Marital Status on Becoming a First-time Mother from Discrete-time
Event History Model
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Figure 11: Impact of Employment Types on Becoming a First-time Mother: Discretetime Event History Model
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